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FOREWORD 



It is with great pleasure that I commend to readers, particularly 
young ones, BRIGHT SPARKS, written so beautifully by Arvind 
Gupta and illustrated equally beautifully by Karen Haydock. As 
part of the Platinum Jubilee celebrations, the Indian National 
Science Academy (INS A) has been pursuing a vigorous publication 
programme this year. Most of the publications we have brought 
out are scholarly scientific volumes. We also felt the need for a 
publication to introduce in an appealing manner great past Indian 
scientists to the public, especially the young. It was when I was 
toying with this idea that I happened to chair the lecture by Arvind 
Gupta when he received the INS A Indira Gandhi Award for 
Science Popularisation on Science Day in February, 2008. After 
listening to him, I had no doubt as to whom we should invite to 
write such a book. Arvind Gupta graciously accepted our invitation 
to do so. He recruited the services of Karen Haydock to prepare 
illustrations. My distinguished colleagues J ayant Narlikar, Madhav 
Gadgil and T. Padmanabhan kindly agreed to function as an 
Advisory Committee in the preparation of the book. All then 
worked well and we now have this wonderful book. I thank the 
author, the illustrator and the Advisory Committee for producing 
it. I am sure it would inform, inspire and entertain a wide cross 
section of children and adults. 



M. Vijayan 
President 

Indian National Science Academy 




The idea of this book was born on the National Science Day (28 Feb 2008) at 
the Indian National Science Academy (INSA), New Delhi. I was there to receive 
the Indira Gandhi Award for Science Popularisation from Prof. M. Vijayan - 
President of INSA. In a brief conversation Prof. Vijayan requested me to 
write a popular book on past Indian scientists as part of INSA’s Platinum 
Jubilee Celebrations. The brief given was to write “ a thoroughly readable book 
with good visual content so that it appeals to children. ” 

Prof. Vijayan pursued it seriously. A few days later he contacted Prof. Jayant 
Narlikar — who agreed to Chair and steer the advisory panel. Prof. Narlikar in 
turn roped in Prof. Madhav Gadgil and Prof. T. Padmanabhan as panel 
members. I am deeply indebted to this extremely eminent advisory panel — all 
great scientists and also very sensitive human beings. 



Choice of scientists 

After a couple of meetings a list of 40 past scientists was homed upon. How 
were they chosen? The first criterion was to include all those who had won the 
Nobel Prize - undoubtedly the world’s greatest award. The second criterion 
was to include all those who had been elected as Fellows of the Royal Society 
(FRS). Nain Singh Rawat’s name was suggested as a 
pioneering surveyor — someone who surveyed large tracts 
of the Himalayas - Tibet and Lhasa in which the British 
had themselves failed. For this feat he was bequeathed the 
Victoria Medal. INSA suggested the names of Ruchi Ram 
Sahni — a pioneering science populariser from Punjab and 
Yellapragada SubbaRow - whose discovery of the 
antibiotic tetraycline saved millions of lives throughout 




the world. Salim Ali — India’s most famous ‘Birdman’ and Vikram Sarabhai — 
architect of India’s Space Programme were of course included. Some unsung 
heroes were added to the list - D. D. Kosambi - Mathematician and Indologist, 
Shirodkar — inventor of the Shirodkar Stitch, P. K. Sethi designer of the world 
famous Jaipur Foot, environmentalist Anil Agarwal and Laurie Baker — who 
built houses for the millions. I was privileged to be apprenticed under Laurie 
Baker. So I was elated when his name was included. 

Why so few women? 

“Where are the women scientists ?” asked Prof. 

Gadgil and suggested the inclusion of 
Irawati Karve as a pioneering 
anthropologist. As luck would have it a 
landmark book Ulavati’s Daughterswzs just 
published. This pioneering book 
documented the experiences and struggles 
of 100 women Indian scientists. This 
helped us add the names of Anna Mani and Kamala Sohonie two pioneering 
women who struggled very hard to make a mark in the world of science 
dominated by men. 

This brings us to the very moot point — why only three women in a galaxy of 
40 eminent scientists? Why not twenty out of forty? For one - odds were 
heavily stacked against women. There was a general consensus in society at that 
time that education for women should be tailored to their roles as women and 
homemakers. In a feudal and patriarchal society only a select and privileged 
group of women belonging to the high caste/class had access to higher 
education. Even this minority had to struggle hard to gain entry into the 
magical world of science. 

Kamala Sohonie the topper of Bombay University was 
refused admission by Sir C. V. Raman - India’s Nobel 
Laureate. “I am not going to take any girls in my institute. ” 
When confronted, he finally relented and admitted Kamala 
though not as a regular student. Kamala distinguished 
herself and later earned a PhD from Cambridge. The few 
defiant women who triumphed had to struggle against all 
odds to gain acceptance in the male-dominated world of 
science. Their struggles and sacrifices paved way for other 





women. Things have changed and according 
to one estimate there are over a million women 
scientists in India today. The fact that one out 
of four scientists in India today is a woman is 
something to rejoice. 

After taking up the task I got sucked into it 
and enjoyed it immensely. I was singularly 
fortunate to get Dr. Karen Haydock to 
illustrate and design the book. Karen is a 
biophysicist who has been in India for over two decades. Both her parents 
were artists. Her sensitive and realistic illustrations had imbued the Hoshangabad 
Science activity books with life. Once she agreed to illustrate and design I was 
assured of a first-rate book. My own attempts at writing this book have been 
modest. If at all this book will be read widely it will be because of the very 
unique presentation by Karen. 




The stereotypical image of a scientist is that of a uni-dimensional 
man immersed in his lab, cut-off from the wider world. But, 
scientists like other human beings have many facets to their 
character. I have attempted to give their life-sketches along with 
their contributions. Did a childhood experience inspire them to 
take up science? Was it a kindred teacher or the loving mother? A few vignettes 
of their human nature have been woven — some wrote poems, some sketched 
and some loved to speed on big motorbikes at full throttle! Interesting personal 
anecdotes have been added to lend depth to their character. 





I am grateful to the Advisory Panel which suggested 
that apart from publishing the book in English and 
Hindi its digitized versions should be freely uploaded 
on the web for wider dissemination. Someday, 
hopefully this book will appear in other Indian 
languages too. I am extremely thankful to my wife 
Sunita and my wonderful colleague Vidula who 
suffered reading all what I wrote and 
suggested appropriate changes. 



Arvind Gupta 
2nd October 2009 
email: arvindtoys@gmail.com 
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The word ‘scientist’ often conjures an image of an isolated man in a lab, 
surrounded by books, expensive instruments, test tubes, and beakers 
belching out strange fumes. But actually, scientists have many facets to 
their character. Some of the scientists in this book wrote stories and 
poems; others had a passion for art - while a few loved speeding around 
on motor bikes! Many scientists passionately engaged with the society 
outside their labs and worked hard to make the world a better place. 

Apart from their life sketches interesting personal anecdotes have been 
added to lend depth to their character. What made them take up science? 
Did a childhood experience inspire them? Was it a kindred teacher or a 
loving parent? What odds did the men, and particularly the women have 
to face and overcome? Hopefully, their lives will inspire the young. 

Bright Sparks chronicles the lives and contributions of 40 inspiring 
Indian scientists of the past. 

Arvind Gupta is known throughout India as a science 
populariser and toymaker. He has conducted thousands of 
workshops in India and abroad, and made numerous TV 
shows on making science toys from ‘junk’. He writes, 
translates, and shares his passion for books and toys through 
his popular website arvindguptatoys.com 

Arvind obtained a BTech from IIT Kanpur in 1975. He opted out of a 
lucrative career to devote his life to science popularisation. Currently, he 
works at the Muktangan Science Centre for Children located at the Inter- 
University Centre for Astronomy & Astrophysics (IUCAA) in Pune. He has 
been conferred numerous awards for his work, including the inaugural National 
Award for Science Popularisation amongst children (1988) and the 
Distinguished Alumnus Award by IIT / Kanpur (2000). 








Karen Haydock has illustrated numerous books and 
textbooks for children during her last 20 years in India. In 
addition to her work as an artist, she has been teaching, 
training teachers, developing teaching methods, and writing 
books. She was originally trained as a biophysicist, having 
completed her PhD and post-doctoral research in USA. 
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Few Indians would have ever heard the name of Ardaseer Cursetjee. Even 
fewer would know that this marine engineer from Bombay was the first Indian 
to become a fellow of the Royal Society - on 27 May, 1841. The next fellowship 
conferred on the famous mathematician - S. Ramanujan came only 75 years 
later! 













The British needed modern technology 
to consolidate their commercial and 
political interests in India. For this 
they used steam navigation to reduce 
the distance between England and 
India. They laid a network of 
M telegraphs and railways to maintain 
W law and order and increase revenue 
collection. A handful of British could 
not control a vast India. They needed 
the help of Indians in this task. They 
initially hired Indians as informers to 
jgk. educate them about the land. 

Later, the British set up 
schools to train Indians as 
f A®!!*' clerks and calculators. But 
this modern education 
also laid the seeds of a 
national awakening in 
Indians. 
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Cursetjee’s family had a long history of service to the British in the field 
of shipbuilding. His ancestor Lowjee Nusserwanji (Wadia) was a 
carpenter at the Surat dockyard. Later the British brought him to Bombay 
to build a dockyard. The British built ships using oak logs. But soon 
the expansionist Empire ran out of oak trees. They found a better 
substitute for oak in the Malabar teak - it was strong and decay-resistant. 
With abundance of teak and skilled workers, Bombay emerged as a 
major ship-building centre. Shipbuilding brought great prestige to the 
Cursetjee family. 

The use of the steam engine in navigation virtually coincided with 
Cursetjee’s birth in the early 19th century. However, Cursetjee was more 
interested in steam machinery than in ship-building. He soon showed 
his mettle by building a 1 -HP engine. It was installed in a well to pump 
water to a small fountain. This was the first engine built in India. In 
1833, Cursetjee obtained a 10-HP marine engine from England and 
installed it in a vessel named Indus. In October 1833, he was made 
assistant builder at Mazagaon. Cursetjee maintained a small private 
foundry at his residence where he fabricated wrought-iron tanks for 
ships. 



His next engineering feat was the installation of gas lighting. 
By 1 834, he lighted his bungalow and gardens at Mazagaon, 
using gas. 

Soon he was invited to teach practical sciences at the newly 
established Elphinstone Institute. He assisted the Institution 
‘in instructing the natives’, especially in mechanical and chemical 
sciences. Three years later, he was elected a non-resident member 
of the Royal Asiatic Society of England. 

Cursetjee soon decided to spend a year in England. He wanted 
to learn the latest about marine steam engines. On this trip he 




took his servants along, because he only ate food cooked by Parsis. In matters 
of religion, Cursetjee was a severe traditionalist. He did not approve of a 
young Parsi not donning the traditional cap in England. He was invited to 
attend a meeting of a House of Commons committee. 

For all his hyperactivity though, Cursetjee was not too impressed by London. 
He found the royal mint considerably inferior to the one at Bombay. And he 
castigated London’s “dirty roads”, comparing them unfavourably with 
Bombay’s. 



Professionally, however, Cursetjee’s British sojourn was very successful. He 
became an associate of the Institution of Civil Engineers, a member of the 
Society of Arts and Science, and of the mechanical section of the British 
Association for the Advancement of Science. He was appointed chief engineer 
and inspector of machinery in the Company’s steam factory and foundry at 
Bombay. The post carried a salary of Rs 600 per month, more than seven 
times his then salary as an assistant builder. 




In 1841, while in England, 
Cursetjee was nominated to 
the fellowship of the 
prestigious Royal Society. His 
name was proposed by 
influential persons. They 
included two future 
presidents of the Institution 
of Civil Engineers, the future 
chairman of the East India 
Company, and the future 
president of The Royal 
Society. 
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Today The Royal Society has a reputation of being an association of eminent 
scientists. But in the early decades of the twentieth century, The Royal Society 
was also a club of gentlemen curious in natural history, well acquainted with 
mathematics and engineering, or ‘conversant in various branches of 
experimental philosophy’. In terms of the norms then in vogue, the Society 
would have characterised Cursetjee as a distinguished engineer - and as a 
promoter of science. 

Cursetjee’s fellowship of the Royal Society remained strictly a private honour. 
It did not advance his professional career in any way, nor did it impress his 
countrymen. In the meantime, he returned to Bombay, and took his new 
charge on 1 April 1841, becoming the first native to be placed over Europeans. 
His staff consisted of one chief assistant, four European foremen, 100 
European engineers and boiler makers, and about 200 native artificers. It 
burned many a European heart. The Bombay Times, a newspaper with a bias in 
favour of colonial rulers, did not approve of his appointment. It wrote, “We 
doubt the competency of a native, however able or educated, to take charge of such an 
establishment as the Bombay Steam Factory with a body of Englishmen to be directed, 
s/perintended and controlled”. 

But Cursetjee made a success of the job. He visited America in 1849 and 
selected woodcutting machines to be sent on to Bombay. The manner in 
which Indians were stereotyped by Americans can be seen in the following 
memoir by a member of a family he visited in the USA: 

Among the strange foreign visitors of those days, we were somewhat 
startled one evening by a friend’s bringing a real live Parsee, with a tall 
calico headdress, to take tea with us. It was rather a revelation to me that 
a fire worshipper could take tea like ordinary mortals. But he was a 
harmless lion, and roared very gently, and drank his tea and ate his 
bread and butter quite like other folks and told ns many interesting 
things about his life in Bombay. I remember we all spoke very distinctly, 
as if we were talking to a child, and that he answered ns in a very low 
cultivated refined voice, using much better English than we did. 

In February 1851, Cursetjee launched a steamer called Eoivjee Family. Every part 
of this ship was indigenously fabricated at Ardaseer Cursetjee’s own foundry 
located at his residence. He was the first to introduce Bombay to the sewing 
machine, photography and electroplating. 

In 1861, he was appointed Superintending Engineer of the Indus Flotilla 
Company, and took charge of the Company’s steam branch and workshops at 
Kotree in Sind. The Flotilla was at that time under the Indian Navy, which was 
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disbanded in 1863. Consequently, the Flotilla was broken up. Cursetjee resigned 
his post in 1863 and went to England, settling down at Richmond, where he 
died on 16 November 1877. 

It is surprising that for all his achievements, he remains virtually unknown. 
Calcutta by then had become the hub for scientific activity and those leading 
the renaissance knew little about Cursetjee. This is perhaps the reason why 
India’s first modern engineer never became a role model for his countrymen. 
The Government of India did bring out a postal stamp to commemorate the 
memory of this master ship builder. 
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After establishing their rule in India it was only logical for the British colonialists 
to eye the booty which lay in the Himalayas and beyond. But it was tough 
going. The Emperor of China had closed the Tibetan border to foreigners, on 




pain of death. Several men of the Survey of India 
made attempts but died, until Thomas G. 
Montgomerie hit upon a brilliant solution — 
of sending in Indians, disguised as itinerant 
lamas, to literally spy and map the land. The 
recruits had to be young, literate, with 
Tibetan features, knowing the ways of the 
mountains and not too demanding. 
Montgomerie selected two cousins -Nain 
Singh and Mani Singh — for this Himalayan 
task. 



Nain Singh’s childhood was spent in dire 
poverty. With no inheritance and a large family 
to support he found it difficult to make ends 
meet. As an adult he borrowed money and tried 
his hand at trade but failed. Later he became a 
school teacher in the village of Milam in 
the Upper Himalayas. Mani Singh 
was Nain Singh’s older cousin. 

In 1933, Montgomerie put 



these cousins through a rigorous grind which later become 
the standard training for all future Indian surveyors - or 
tSrO ‘chain men’. They were trainee.] to walk in a measured 
fashion, so that no matter what the nature of the terrain, 

$> each pace measured a constant distance - 33 inches. To 

keep track of the number of paces, they were given rosaries, with 100 beads 
instead of the traditional 108. One complete circuit of the rosary would mean 
10, 000 paces and measure 5 miles! 

Nain Singh’s pilgrim outfit had other special modifications. His tea bowl had 
a false bottom which stored mercury that helped him find the horizon. His 
walking stick hid a thermometer, which he would dip into tea water just as it 
came to a boil and thus determine the altitude. The boiling 
point of water as every school child knows, changes with 

The biggest sacrilege, though, was Nain Singh’s prayer wheel. A 
prayer wheel is a holy object stuffed with scrolls of the Tibetan jtpjHHH 
mantra Om! Mane Padme Hum! (Hail! Jewel in the Lotus!). i 

However, inside Nain Singh’s divine prayer wheel were hidden \ 1 Q 
his route survey, careful notes that showed altitudes, landmarks, Jr B 
and the distances that he walked. These barefoot surveyors were I, 
given code names - Nain Singh was the Chief Pundit and his | 

cousin, the Second Pundit. These codes stuck on; and all later I 

surveyors were called Pundits. I 

In 1865, the two pundits departed on their first mission. While I 

crossing the Tibetan border they had to disguise ^ | 1 

as pilgrims. Once in Nepal, ^ - 1 \ 

they separated ways and 

Nain Singh headed for the I *• 1 rf ^ < /r ’ V ^ I \ 

Tibetan border near Lhasa. 

He managed to cross into U\ u - -v-cfA -»i \ 

Tibet by associating with a 1 ( , s. ’ 1 w r 'y f ] A , -7 a- \ 

party of traders. The traders ( Vi xAn\ 1 

ditched him and stole most of \ 

his money. Fortunately, his , rr p-n ^ \ 

most precious possessions - ^ -f 

' F 1 

A page from 



A page from 
Nain Singh 
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his survey equipment was left behind. It was hidden in a 
box with a false bottom. 

With this primitive apparatus, he spent the entire summer 
of 1865 journeying to Lhasa, begging for food from the 
rare caravan that appeared. Injanuary 1866, he finally reached 
the ‘forbidden’ city of Lhasa, where he lived like a pilgrim. 
He stayed in an inn for several weeks, and used the roof of 
the inn as his observatory at night. By measuring the boiling 
temperature of water, he calculated the altitude of Lhasa to 
be 3240 m above sea level. Today with all the modern 
equipment we know it to be 3540 m! From the angular altitude of stars, he 
calculated the latitude of Lhasa. 

In April, he packed his equipment, and left for India with another caravan of 
people, who were heading west along the Tsangpo - the major Tibetan River. 
Finally, one night, he stole away from the caravan and struck north for India, 
reaching the Survey headquarters at Dehradun on 27 October 1 866. 

Nain Singh made two more voyages. On his second voyage in 1 867, he explored 
western Tibet and visited the legendary Thok-Jalung gold mines. He noticed 
that the workers only dug for gold near the surface, because they believed 
digging deeper was a crime against the Earth and would deprive it of its 
fertility. 

In 1873-75, he travelled from Leh in Kashmir to Lhasa, by a route more 
northerly than the one along the Tsangpo that he had taken on his first 
journey. His maps provided the only definitive information on these parts for 
almost half a century. This last journey had taken its toll on his health, also 






LHASA 



impairing his vision. He 
continued for a few years 
to train other Indians in 
the art of surveying (and 
spying), and did a highly 
commendable job of it 
too. 



In Dehradun, Nain 
Singh’s route surveys were 
collated together and 
slowly accurate maps were 



prepared. The process 
became more systematic with the launch of the 
Great Trigonometrical Survey of India - a massive 
undertaking that established well-known points of 
latitude and longitude and then gradually built triangles between the points 



until a full map of the coast and interior of India was built. 



Nain Singh’s name and feats soon gained fame. In 1876, his achievements 
were announced in the Geographical Magazine. The awards and recognition 
soon started flowing in. On his retirement, the Indian Government honoured 
him with the grant of a village, and 1000 rupees in revenue. Nain Singh was 
presented with an inscribed gold chronometer by 
the Royal Geographic Society (RGS) in 1868. This 
was followed by the award of the Victoria or 
Patron’s Medal of the RGS in 1877 saying, “Here 
is a man who has added a greater amount of positive 
knowledge to the map of Asia than any individual of 
our time. ” The Society of Geographers of Paris 
also awarded Nain Singh an inscribed watch. On June 27, 2004, an Indian 
postage stamp featuring Nain Singh was issued commemorating his role in 
the Great Trigonometrical Survey. 





Although Nain Singh got the recognition he deserved 
late in life, one wonders why he trudged over 16,000 
odd miles of the toughest terrain, constantly risking 
his life, all for a starting salary of rupees twenty a 
month! Perhaps, in the end it was all worth it - Nain 
Singh dared and did what no white man could do. 
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(1858 - 1937 ) 






In 1895, Marconi stupefied the world by transmitting a wireless signal and 
detecting it with a receiver over a mile away. But two years before this Jagadish 
Chandra Bose of the Presidency College, Calcutta, gave a public demonstration 
of wireless communication using wireless waves to ring a bell a mile away. 
Bose made original contributions in two very different fields of research — 
radio waves and plants. So great was his understanding of the sensitivities of 
plants that his students jokingly suggested that he could talk to plants. 



j.C. Bose was born on 30 November 1858 in Mymensingh, currently in 
Bangladesh. His father, Bhagavan Chandra Bose was a benevolent bureaucrat. 
He loved the Bengali language and had deep sympathies for the poor. He tried 
to provide employment to the needy but his efforts failed leaving him deeply 




indebted. But his father’s 
idealism and sympathy for the 
poor inspired Jagadish 
throughout his life. 

Jagadish went to a Bengali 
medium school where he 
mingled with local children of 
different backgrounds. This rich 
experience immunised him for 
life from caste, class and religious 
prejudices. From the earthy 
children of the poor he also 
acquired an abiding love for 
animals, plants and birds. Later 
it induced him to study plant 
behaviour in depth. 
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In 1875 he joined the St. Xavier’s School in Calcutta where he spent all his 
pocket money on tending plants and pets. He obtained a degree in science 
from the St. Xavier’s College in 1879. Here he met Father Lafont, a superb 
teacher of Physics. Jagadish wanted to go to England and get into the coveted 
Indian Civil Service. His father did not like the idea of serving the British, but 
agreed to Jagadish becoming a medical doctor so that he could later serve the 
needy. 

He went to England in 1880 but soon fell ill. Expert treatment failed to cure 
him. He suffered from Kala-apar. As strong odours of the dissection rooms 
could aggravate the disease he was advised to give up medical studies. Later he 
joined Christ’s College in Cambridge University for a course in natural science. 
Here he was taught by the outstanding scientist Lord Rayleigh. Jagadish stuck 
a life-long friendship with his teacher. 

On returning to India in 1885 he was appointed a Professor of Physics at the 
Presidency College, Calcutta. Here, he was openly discriminated against. An 
Indian got only two-thirds of what an Englishman was paid for the same job. 
Bose protested in a novel way. He worked enthusiastically for three long years 
without salary though his father was deeply indebted. In 1887 he married 
Abala Bose. But this did not matter. He stuck to his guns and withstood all 
the hardships. Finally the administration relented and he was paid the full 
salary, with arrears. This fortune helped him clear his father’s debts. 



At Presidency College, Bose proved to be a gifted and popular teacher. He 
found physics exciting and conveyed its magic with experiments and practical 
demonstrations. Many of his students became famous scientists. Among 
them was S. N. Bose, the statistical physicist, after whom a family of elementary, 




Bose designed this 
spiral spring 
receiver to detect 
short wavelengths 
of radiation. 



subatomic particles, the Bosons, is named! 

His efforts to develop research facilities in Presidency College 

were repeatedly thwarted by British officials. So finally, Bose 

set up a laboratory in an abandoned bathroom in the physics 

department. Here with very rudimentary equipment he 

commenced serious original research on generation, 

transmission, refraction, diffraction, 

polarization and detection of 

electromagnetic waves. Several 

familiar microwave components of 

today - waveguides, lens antennas, , , , , 

J ° A double pnsm 

polarizers, dielelectric lenses and attenuator 
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prisms, diffraction gratings — can be found in his experiments. 

Many were invented by him — including the exotic twisted- jute 
polarizer! His receivers based on galena (lead ore) crystals were 
issued patents in 1904. W. H. Brittain, co-inventor of the 
transistor and Nobel Laureate in 1 977 credits Bose with the first ^ twisted- 
use of semi-conducting crystals to detect radio waves. Neville jute polarizer 
Mott, Nobel Laureate in 1 977 for work in solid-state electronics, 
credited Bose as being at least 60 years ahead of his time, saying that, “In fact, 
he had anticipated the existence of p-type and n-type semiconductors. ’’ 




Bose was only interested in the science behind the phenomena and not in 
patenting it and amassing wealth. His contemporary Marconi on the other 
hand instantly recognised the commercial potential of wireless and exploited it 
by constructing wireless communication equipment. 



Bose went to Europe on a study tour where he met some leading scientists of 
the world including Lord Kelvin and Professor FitzGerald. Around 1897, 
Bose’s interest began to shift fairly substantially. The receiver (then called coherer) 
which he built to sense radiation showed a peak and low performance. This 
intrigued him. The resemblance to human 
fatigue and revival was uncanny. He 
concluded that the «^w?runderwent similar 
cyclic molecular changes during activity, 
fatigue, rest and renewal. His paper titled 
On the general molecidar phenomena produced bj 
electricity in living and non-living matter evoked 
a fierce reaction. The development of 
Biophysics and Cybernetics, several decades 
later, was to show that Bose was on the 
right track. 




Bose next became interested in the similarities 
between plants and animals. To the 
astonishment of many, he showed that plants 
too have something analogous to an animal’s 
nervous system and they respond to stimuli 
such as electric current, heat and chemicals. 
Since this subject was new, Bose designed and 
constructed many of the instruments 
required for experimentation — like the 
Crescograph which measured 
the growth rate of plants. 

With this instrument it 
became possible to carry out 
accelerated tests to determine 
the effects of fertilisers and 
insecticides on plants. 




Bose wrote numerous popular articles in Bengali to spread 
the excitement of science amongst the common people. Bose’s 
latter career coincided with the rise of the freedom movement. 
His strong national feelings inevitably drew him close to 
Rabindra Nath Tagore, Prafulla Chandra Ray and Sister 
Nivedita - the British-born disciple of Swami Vivekananda. 



Bose retired from academic service in 1915. Knighthood was conferred on 
him and he became Sir Jagadish Chandra Bose in 1 91 7. That very year on his 
birthday, Bose established the Bose Research Institute - dedicated to 
interdisciplinary research. Tagore composed the inaugural song for the institute. 
In 1920 Bose was elected a Fellow of the Royal Society. 




Bose was a patriot and a cultural nationalist, proud 
of the ancient heritage of his land. He realised 
that colonialism was sapping the self-respect of 
Indians. He proved to the West that Indians 
too could do world class scientific research. 

Jagadish Chandra Bose passed away on 23 
November 1937, a few days before completing 
his eightieth year. He left behind a rich legacy, for 
succeeding generations of Indian scientists to 
carry forward. 
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“It is difficult to believe that the man in simple Indian dress wearing 
simple manner could possibly be the great scientist and professor. ” 

- Gandhi 



The decade 1860-69 saw the birth of some of the most outstanding Indians 
- Rabindra Nath Tagore, Motilal Nehru, Madan Mohan Malaviya, Mohandas 

P jgglgii^. Karamchand Gandhi, Vivekananda and Prafulla 
dmgBHmk Chandra Ray. 

jad P ra f u ^ a Chandra was born on August 2, 1 86 1 in a 
vilkge which is now in the Khulna District of 
Bangladesh. After his initial schooling in the village 
M his erudite father Harish Chandra shifted to 

A t'iAw Calcutta to give his children a better 

111 rg education. The young Prafulla was 

i : j% ’■ AN deeply influenced by social reformers 
h \ '%'\ t ^ le Brahmo Samaj. He studied at 
| I \\ die Presidency College since his own 
jl \ college - the Metropolitan College 
'% m \ (set up by Ishwar Chandra 
Mi l| ft, y \ Vidyasagar) did not have the 
B I iw V \ requisite facilities. During his 
wt 4 i V, \ \ days chemistry was a 
|j |\ I ||\ compulsory subject in the Fine 
f\ r||(j M, A V Arts (FA) course. In 1882, 

| ’if \ \ \ under heavy odds and with 

) :!!| j : j,| M.'] sheer brilliance he won the 

< V | Gilchirst Scholarship and 

fpffit' 1 : ii I.- went to study science at the 



Edinburgh University. Here the famous 
chemist A. C. Brown became his favourite 
teacher and guide. He finished DSc in 1887. 

Later he won the Hope Prize and became 
the Vice President of the University 
Chemical Society. His stay in Edinburgh 
made him passionately fond of chemistry. 

On returning to India in 1888 he found it 
difficult to get a University job as they were 
reserved for white men. Later, he got one 
and spent the next 27 years teaching at the 
Presidency College. Ray became well known as a very good teacher and enlivened 
his classes by actual demonstrations. Among his students were two future 
stalwarts, Meghnad Saha and Satyendra Nath Bose. Many bright students of 
that time - such as Nil Ratan Ghosh and J. C. Ghosh were attracted to him 
and this is how the first Indian School of Chemistry was born. Slowly, its 
fame and contributions spread far and wide. 

Jagadish Chandra Bose - famous for radio waveswas three years senior to Ray in 
College. These two friends were the flag bearers of Indian science at the 
threshold of the new century. 




Ray had witnessed the synergy between science and industry during his stay in 
England. The British colonists were interested in exploiting India’s mineral 
wealth but not in developing its industries. This task fell on Ray. He found 
time and money to research on pharmaceuticals, mineral acids and a host of 
other products. In 1901, this resulted in the establishment of Bengal Chemical 
and Pharmaceutical Works (which still exists, now called BCPL). But the going 
was tough. His attempts to produce citric acid from lemon did not succeed. He 
also failed to produce sulphuric acid commercially. But, finally he managed to 
produce caustic soda from cattle bones. On several occasions he had to convince 







Ray’s research encompassed a wide field. Initially, he took up the issue of food 
adulteration. While searching for the missing elements in the Periodic Table he 
discovered mercurous nitrate. For several years he studied this salt and its 
derivatives. He published over a hundred research papers. 

Ray was an ardent advocate of the use of the mother tongue as a medium of 
instmction in schools and colleges. In recognition of his contribution towards 
the advancement of Bengali, he was elected the General President of the 
Bangiya Sahitya Parishad (1931-34). Ray was a voracious reader of literature 
and history. He was fluent in half a dozen languages. He once claimed that he 
‘became a chemist almost by mistake.’ 

Ray was an ardent scholar and was determined to bring out the scientific 
achievements of ancient Indians, possibly to evoke the pride of his countrymen 
in their heritage. He wrote The Historj of Hindu Chemistry in two volumes. He 
wrote his autobiography in two volumes - Life and Experiences of a Bengali 
Chemist. 



Ray was a living example of what a focussed human being could do with his 
time and talents. He retired from the Presidency College in 1916. For the next 
two decades, at the request of Sir Asutosh Mookherjee he worked as Palit 
Professor of Chemistry at the newly found College of Science, Calcutta 
University. Here his research school made important contributions to several 
areas of chemistry. 




Ray was a mixture of tradition and modernity. 
He dressed like an Indian and had a deep 
pride in our heritage. His life style was 
austere, comparable to Gandhi’s. All his 
life he lived in a single room above the 
college. He happily shared his humble 
abode with poor students and paid their 
fees. He fought untouchability and 
advocated widow remarriage. He was 
always the first to volunteer for famine and 
flood relief work. He never married and 
devoted his life to the welfare of the 
less fortunate. His affectionate 
pupils bestowed on him the 
title of Acharya. 



He was knighted in 1919 and in 1934 became 
an Honorary Fellow of the London Chemical 
Society. He was showered with honours by 
several universities. The Indian Chemical 
Society born in 1924 chose him their Founder 
President. 

C. V. Raman worked as a Palit Professor of 
Physics in the same Institute with P. C. Ray. 
Ray adored the young Raman about whom he 
said, much before he won the Nobel Prize, “If 
this temple of science produced only one Taman and 
nothing else, it mil have amply justified the high 
expectations formed by its Founder. ” 

By the time of his death on 16 June 1944 
Prafulla Chandra Ray had seen his country and countrymen advance far beyond 
what he had known in his youth. Some of his dreams came true but the 
biggest of all - the country’s freedom, he was not destined to see. But he had 
trained and inspired a whole generation of chemists who were to carry on his 
work in free India. They never forgot their debt to him and always referred to 
him as the Father of Indian Chemistry. In paying homage, the July 1944 issue of 
Nature magazine wrote, “Sir Prafulla was more than anyone else, responsible for the 
great development of scientific research in India during the past fifty years. ...” 
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Ruchi Ram Sahni was a pioneer educationist who popularised and spread the 

knowledge of science in remote parts of Punjab. He ^ 

was born on April 5, 1863 in Dera Ismail Khan, a / ; > 

small town now in Pakistan. After attending an if, , 
informal school for a short time at the age of 5 or , 

6, he was sent to a small shop and a business firm f / 

for his practical education. Then, at the age of 9 or Wf/ff \ \ 

10, he began working in his father’s shop. ff'- *':m. '\ 



“My father paid the Pandahji four annas in cash for every 
pahara (. multiplication table) that I learnt to recite fluently 
and without hesitation or halting to my father This was 
in addition to the usual fee which all boys had to pay of a 
certain quantity of atta , and a piece of gur once a week. ... 
When I left the Pandah I knew multiplication tables up to 
20 x 35, and also the fractional tables. ... 

After leaving the Pandah, 1 spent a month or two with an 
ordinary shop-keeper - where I had to apply the multiplication 
table and the little arithmetic 1 had learnt. So far as I can 
remember, I had not much difficulty with the calculation of 
prices. The object of putting me to this work probably was 
to make me realise the value of what I had learnt in actual 
day to day transactions. The tables were not merely memory 
exercises - they had great practical application of their own 
and a mistake in their application may mean serious loss 
in business. The calculations had to be made quickly and 
correctly. ’’ - from Ruchi Ram Sahni’s autobiography 






But soon there was a great turning point in his life - his father’s business failed 
when several of his ships laden with goods sank in the Indus River. Ruchi 
Ram was then sent to the Church Mission School, which however was closed 
after a year because many parents objected when three students decided to 
become Christians. The community then began a new school, financed by 
setting aside a small amount of the wheat that was sold everyday in the town 
mandi. At the age of 15 Ruchi Ram passed the middle school examination in 
first position, and joined a high school near Jhang. Soon after joining, he 
learned that his father was seriously ill, and he had to return home for 



sometime. It was an arduous journey of 250 km each way, by cart, boat, and 



camel - or to save money, by foot. In 1 879 his father died, leaving the family in 



dire straits. Ruchi Ram however decided to continue his studies. He passed 



BA from the Government College, Lahore, in 1884, securing the top position 



in Punjab University. Ruchi Ram was a great debater and took part in many 



extra-curricular activities. 



Due to economic necessity Ruchi Ram took up a job with the Meteorology 
Department at Calcutta. His inspiring teacher Professor Oman advised him to 
‘earn and learn’ and complete his master’s degree from the famous Presidency 
College. In Calcutta Ruchi Ram got deeply interested in the Brahmo Samaj and 
interacted closely with scientists and social reformers like Asutosh Bose, PC. 
Ray and J.C. Bose. Later he was transferred to Shimla - the Headquarters of the 
Meteorology Department where he prepared ‘daily’ and ‘monthly’ weather 
reports. He made a remarkable forecast of a storm in the Bay of Bengal thus 
saving many ships from destruction by sending them a timely warning. 
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In 1887, Sahni joined as Assistant Professor of Science in Government College, 
Lahore and later became in-charge of the Department of Chemistry. He 
enlivened his lectures by experimental demonstrations and this made him a 
very popular teacher. The head of the department, a British Professor, felt 
jealous of Sahni’s popularity and made life hell for him. In the end the self- 
respecting Sahni resigned and started a chemical factory which did not do well. 
In 1914, Sahni left for Europe to carry out research in the emerging field of 
radioactivity with Dr. Fajans in Germany. But before he could settle down 
World War I broke out and he had to quickly escape to England. 

In England, Sahni was fortunate to work with the world renowned nuclear 
physicist, Lord Rutherford and collaborate with Niels Bohr. He published 
two research papers on scattering of alpha particles in photographic emulsion 
under joint authorship with Prof. Rutherford. He soon returned to India as 
the situation became critical in war-ravaged England. 

After returning, Sahni joined the Punjab Science Institute (PSI) as its joint 
secretary. The PSI was set up by Prof. Oman with the objective of spreading 
scientific knowledge throughout the Punjab by means of popular science 
lectures with lantern slides and actual demonstrations. Punjab of those days 
stretched from Delhi to Peshawar. While in Shimla, Sahni had already given a 
series of popular science lectures on WeatherEorecasting. These lectures became 
a great hit with common people. Village and urban folk, labourers and 
shopkeepers flocked to them, often buying a two-anna ‘ticket’ to witness the 
performance! This fee helped offset some of the travel costs. The themes of 
Sahni’s popular lectures covered common, everyday subj ects such as Soap-making, 
The water Tahoris drank before 1880, Pure and 
impure air. Electricity in the service of man. 

Electroplating, Glass-making, The Punjab and 
its rivers (illustrated by a large relief map made 
in clay) and so on. 

These popular science lectures were organized 
in mofussil towns and villages during 
festivals and fairs to attract huge crowds. To 
make the lectures attractive for villagers, they 
were projected theatrically. These lectures 
created a tremendous interest in the study 
of science. Sahni was always in demand and 
delivered over 500 popular science lectures! 




20 




Sahni realised that schools and colleges had no labs. 

All science equipment was imported at a prohibitive 
cost. He set up a workshop in 1888, in his own 
house to manufacture high-quality, made-in-India 
science apparatus. For this he engaged a skilled railway 
technician, Allah Bakhsh, on a part-time basis. This 
science equipment was often gifted or sold to schools 
at cost price to promote experimental skills among 
students and teachers. The workshop later added a 
lathe and became renowned for manufacturing 
scientific equipment of high precision. 

In 1893, Prof Sahni was invited by Sri Namjoshi - 

a well known social worker to attend a conference in Memoirs of Ruchi Ram Sahni 
. . have been recently published by 

Poona. Sahni took this wonderful opportunity to Vman Prasar. 

display all his scientific apparatus. A three member 

committee was appointed to examine and give its recommendations on the 
equipment. The committee did not believe that the apparatus could have been made at 
Eahore or anywhere else in India. They felt the instmments were made in England 
and all the PSI workshop did was to repaint them with Indian varnish to give 
an indigenous look! They simply couldn’t believe that such precision 
instruments could be produced in India at half the cost. 

In 1906, at a Calcutta Industrial Exhibition, these scientific exhibits were 
awarded the gold medal by a committee which had Prof. J.C. Bose as one of 
the judges. 



Sahni retired as a senior professor of chemistry from the Government College, 
Lahore, in 1918. Later he came in contact with Mahatma Gandhi and fully 
immersed himself in the freedom struggle. He was a founder Trustee of The 
Tribune, which started its publication from Lahore. He was also a founder 
member of the Dyal Singh College and Library. 



Professor Sahni had five sons and three daughters. His son Birbal Sahni - an 
eminent palaeobotanist was the first Indian botanist to win the FRS. In his 
autobiography Self Revelations of an Octogenarian Ruchi Ram Sahni vividly 
recounts his life’s struggles. His grandson Prof. Ashok Sahni — an eminent 
geologist retired from the Geology Department of Punjab University, 
Chandigarh. His granddaughter Prof. Mohini Mullick inspired generations of 
students at IIT / Kanpur with her deep insights in Symbolic Logic. Prof. Ruchi 
Ram Sahni who ushered the scientific renaissance in Punjab died at the age of 
87 on June 3, 1948, in Bombay. 
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Darashaw Nosherwan Wadia was a pioneering Indian geologist whose work 
laid the foundation for geological investigations in India. His major 
observations and interpretations in the early days of Indian geology still hold 
good. 



Wadia was born on October 23, 1883 at Surat. He came from the same family 
as Ardaseer Cursetjee - the naval architect and the first Indian to be elected as a 
Fellow of the Royal Society (FRS). Wadia ’s father was a station master posted 
to a small railway station. As there were no good schools there, Wadia stayed 
with his grandmother and studied in Surat. Initially he went to a Gujarati 
school and later to the Sir J. J. English School. When he was 1 1 years old his 
family shifted to Baroda where he imbibed a rational outlook and a strong 




love for science from his elder brother. 



In 1903 Wadia obtained a BSc 



degree in Zoology and Botany. He 
completed his MSc degree in 
Biology and Geology in 1 906. At 
the Baroda College, Wadia’s 
interest in geology was aroused 
by his teacher A. M. Masani - a 
keen naturalist and Professor of 



Natural history. The geological 
specimens kept in the Museum of 
Arts and Science at Baroda greatly 
helped Wadia to pursue his 
geological studies. 




Nanga Parbat 



In 1907 Wadia joined the Prince of Wales College in Jammu as a Professor of 
Geology where he served for 1 4 years. Later it was renamed as Mahatma Gandhi 
College and is now affiliated to the Jammu University. Besides geology, Wadia 
also taught English, a testimony of his command over the language. During 
the Jammu stay Wadia spent his vacations trekking the Himalayas and 
familiarized himself with its geology. He collected minerals, rocks and fossils 
which he used extensively to make the teaching of geology interesting. 

He took students on adventure treks and investigative field trips in the Siwalik 
Hills of the Jammu region. His keen eye for observations helped him identify 
many significant artefacts. It was in one of these trips that he discovered a 3 
metre long fossil tusk of an elephantine mammal Stegedon ganesa, a finding of 
crucial importance. He climbed peak after peak in the Himalayas to better 
understand its geology and structure. Wadia explained the abnormal sequence 
of rock formations of varied ages in the North-Western Himalayas and also 
the unique knee-bend of the mountain chains around the Nanga Parbat. 
Deeply devoted to the study of the Himalayas he was responsible for the 
establishment of the Institute of Himalayan Geology in Dehradun and became 



23 






its founder director (1968-69). The Institute was later 
renamed as the Wadia Institute of Himalayan Geology 
in Wadia’s memory. He was intimately associated with 
the establishment and functioning of the National 
Geophysical Research Institute at Hyderabad and the 
National Institute of Oceanography in Panaji, Goa. 

In 1921 Wadia left the Prince of Wales College, and 
joined the Geological Survey of India (GSI) as an Assistant Superintendent. 
He was just 38 years old and the first Indian without any European degree to 
be appointed in the GSI. Working in the GSI provided him ample 
opportunities for carrying out further geological investigations in the north- 
western Himalayas where he made pioneering contributions. R. D. West wrote: 
“Wherever W'adia travelled in the Himalayas he was successful in throwing significant 
light on problems of stratigraphy and tectonics which had hitherto remained uninvestigated 
or unexplored. ” 

Wadia authored about one hundred original research papers, monographs on 
various geological topics. In 1928 he discovered a very well preserved skull of 
Actinodon which led to the fixing of the age of an important geological rock 
formation in the Kashmir Himalayas. He also discovered the existence of vast 
reservoirs of sulphide ores of copper, nickel, lead and zinc. 

While working in the Geological Survey of India, Wadia spent his study leave 
(1 926-1927) at the British Museum, where he worked on the vertebrate fossils 
collected from Kashmir. During this period he also visited geological 
institutions in Germany, Austria and Czechoslovakia. 

Wadia noted the neglect of soil science in India and showed the way for its 
rectification by his own writings. In 1 935 Wadia, jointly with M. S. Krishnan 
and P. N. Mukherjee, published the first Soil Map of India. This was published 
by the Geological Survey of India and paved the way for later soil maps. 

After his retirement from the Geological Survey of India in 1938 he joined the 
Government of Sri Lanka (then Ceylon) as a Mineralogist. His studies included 
accurate geological maps of the island and geological investigations concerning 
water supply, dam-sites and other engineering projects. Wadia produced the 
first geological sketch map of Colombo. 

Wadia was the founder director of the Indian Bureau of Mines (1947) and the 
Atomic Minerals Division (1949-69). He was an ardent advocate of a national 
policy for the search, utilization and conservation of mineral resources including 
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gas, oil and water. He was an avid reader and wrote the first authoritative 
textbook on Indian geology. Wadia’s book, which proved to be a classic on the 
subject, reached its sixth edition in 1966. Commenting on the book, K. S. 
Valdyia wrote: “The erudite book he wrote — The Geology of India — published in 
1919 by the Macmillan, London, distils his vast and intimate knowledge of the geolog) 
of the entire Indian subcontinent, embracing Pakistan, India, Bangladesh, Myanmar 
and Sri Lanka. This classical work, which had six editions, made him not only a celebrity 
but also a guru of countless generations of students of geology all over the world. ” 
Wadia was extremely energetic and hardworking and lived a simple life. 

In 1945 Wadia was appointed the Geological Advisor to the national 
government of Jawaharlal Nehru. He initiated and formulated a mineral policy 
for the country. In 1 963 the Government of India made him the first National 
Professor in geology. The government of India honoured him with the award 
of Padma Bhushan (1958). In 1957 Wadia was elected a Fellow of the Royal 
Society of London. He was showered with numerous national and international 
awards and honorary doctorates from various universities. 

Wadia wrote some amazing popular science essays - The Story of a Stone being 
a classic. In it he succeeds in giving us several fundamental lessons in geology, 
all the while keeping us absorbed in its autobiography. After reading it one 
feels there are true sermons in stones. The doyen of Indian geology died on June 










“ Our country has produced only one mathematician of the first rank 
after Bhaskaracharya eight hundred years ago. This ivas Ramanujan 
and he was unable to pass even the first year of college. Indiagave him 
birth, starvation, tuberculosis, and a premature death. It is to the 
everlasting credit of the English mathematician Hardy that he recognised 
the merit of one who was considered half made by the Indians, had him 
brought in England, trained him, and brought out his splendid ability. ” 



-D. D. Kosambi 

The life story of this Indian genius, who won 
worldwide fame in mathematics despite his poor 
family background and lack of formal education, 
is legendary among professional mathematicians. 

Ramanujan was born on 22 December 1887 in 
Erode, about 400 km from Madras. His father 
Srinivasan was a low-paid clerk in a sari shop. The 
family was poor. Even the necessities of 
everyday life were hard to come by. His 
mother, Komalathammal was strong 
willed and determined to see her son 
come up in life. From her Ramanujan 
imbibed the deep spirituality that 
characterised his adult life. He was 
raised in nearby Kumbhakonam, 
which was his mother’s native place. 




His mathematical talent began manifesting itself when he was about ten. He 
could learn the subject effortlessly by himself and even clear the doubts of 
students much senior to him. In high school, he studied G. S. Carr’s A Synopsis 
of Elementary Results in Pure Mathematics. This book later became famous in 
the mathematical world because it influenced Ramanujan’s unique style of 
jotting down his results, without explaining his methods. He later attended 
college hoping to pass the exam required to enter the University of Madras. 
But he was so absorbed in mathematics that he neglected other subjects and 
failed the exam. He never earned a bachelor’s degree. 

The next few years were really miserable for Ramanujan. He tried his hand at 
giving private tuitions. But he did not even succeed in this. While teaching 
mathematics he would jump several steps and lapse into higher reaches of the 
subject. The students found him utterly incomprehensible, though they 
respected him for his obvious genius. This phenomenon plagued Ramanujan 
all his life. His originality was beyond the pale of most mathematicians. They 
always wondered whether he was a genius or just a clever poser! 



The famous Notebooks of Ramanujan had their origin in this period. He had a 
particular fascination for numbers. Every rational number was his friend. He 
did not realise the need for rigorous proof, which was the forte of Western 
mathematics. His genius was an intuitive genius. He would arrive 
at the final solution with a prodigious mental leap ■ 

but would not care to set down the steps 



to the solution. Two generations 
of mathematicians have pored 
over his note books, trying to prove 
his formulations. Even now they 
have not been fully worked out. 






iT" 

t Nyfi 



Ramanujan was by now over twenty, \ ^ 

and in the eyes of his elders ‘shiftless > He 
and lost in a world of his own’. His \ f 
mother resolved to infuse \ 
“responsibility” into him by the classic 
Indian method - she decided to get him 
married! Since implicit obedience to elders 
was then the rule, Ramanujan married 
janaki Ammal, eleven year his junior on 14 
July 1909. This forced him to seek a job to 
support his family. In 1912, he found a clerk’s 
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position in the accounts 
section of the Madras Port 
Trust. Its chief accountant 
Narayana Rau, was a 
mathematician. Both he 
and Sir Francis Spring, the 
chairman of the Port Trust, 
took a keen interest in 
Ramanujan’s mathematical 
talents. 

Ramanujan sent his work 
to mathematicians in 
England for evaluation. 

But given his lack of formal education, he was not taken seriously and his 
letters went largely ignored. In 1913, however, Ramanujan sent an intriguing 
letter to G.H. Hardy, an eminent mathematics professor at Trinity College, 
Cambridge. In this letter, he listed about 120 mathematical theorems without 

showing the details of the proofs. 
“I had never seen anything like them 
before, ” Hardy wrote later. “A single 
look at them ivas enough to shou> that 
they could be written by a mathematician 
of the highest class. They must be true 
because, if they were not true, no one 
would have the imagination to invent 
them”. Hardy was deeply impressed 
and was instrumental in bringing 
Ramanujan to Cambridge for 
further study. 

Initially Ramanujan’s deeply 
religious family objected to his 
crossing the seven seas and going 
abroad. According to some, his 
mother had a dream in which the 
Goddess Namagiri commanded 
her not to stand in the way of her 
son’s goals. Thereafter, the family 
relented and Ramanujan arrived at 
Cambridge in 1914. His research 






flourished and he published many exciting new 
results on topics such as the number theory, infinite 
series and indefinite integrals. One of the most 
spectacular results in mathematics is the Hardy- 
Ramanujan formula derived in 1917 for the 
number of partitions of an integer. A striking 
characteristic of Ramanujan’s work is the 
mysterious mix of symbols and formulas. He 
believed that the Goddess Namagiri appeared in 
his dreams to guide and inspire his work. 



Ramanujan was awarded a Bachelor of Science degree by Cambridge in 1916 
and was made a Fellow of the Royal Society (FRS) in 1919. Being a strict 
vegetarian he would cook his own food. Perhaps due to the intense pressure 
of work and lack of a proper diet, he contracted tuberculosis in England and 
was admitted to a nursing home. Hardy visited him there and remarked, “1 
thought the number of my Taxicab was 1 729, it seemed to me a rather dull number. ” 
Ramanujan replied: “No Hardy! It is a very interesting number. It is the smallest 
number expressible as the sum of two cubes in two different ways. ’’Nowadays, this is 
referred to as The Taxicab Problem and integer solutions to the equation 

i 3 + j 3 = k 3 + l 3 

are called Ramanujan numbers. Many 
eminent mathematicians have devoted 
their lives trying to decipher 
Ramanujan’s work from his 
notebooks. 

Ramanujan returned to India in 1919 
and died in Kumbhakonam the next 
year. He was richly lauded for his 
achievements. In 1962, the Indian 
Government issued a postage stamp 
commemorating his 75th birth anniversary. 




A prize for young mathematicians from developing countries 
has been created in the name of Ramanujan by the 
International Centre for Theoretical Physics (ICTP), in 
cooperation with the International Mathematical Union, who 
nominates members of the prize committee. 



28 



29 






Even as science labs run amuck with funds and sophisticated gadgetry we 
must not forget that the most expensive and precious piece of equipment is 
still the human mind! No one symbolized it better than Sir C. V. Raman — the 
only Indian scientist to have won the Nobel Prize for scientific work done in 
India. The equipment he used was very rudimentary costing less than Rs 200! 

This remarkable scientist was born on 7 November 1888 near Tiruchirapalli, 
Tamil Nadu. His father was a lecturer of physics and maths. Raman was 
exposed to books on a variety of subjects’ right from childhood. He also 
imbibed from his father a love for music - on the nature of which he later did 
considerable research. 



Raman had his early schooling in Vishakhapatnam. There being no age 
restriction in^those^days he completed matriculation at a tender age of just 

medal in physics. In 1 907 he \ 

gained his MA obtaining the \ 

highest distinctions. Raman’s 

small built posed innumerable j 

problems. His teachers often asked X/ j 

him, ‘Do you really belong to this class'?” After / 

finishing college Raman was advised to / 

go abroad for higher studies. But Raman’s 0 

puny figure did not impress the Civil Surgeon / xv 




in Madras who felt that Raman would not be able to withstand the harsh 
English climate. Raman was eternally grateful to that surgeon for making him 
stay on in India! 



What did Raman do after an MA in Physics? In those days there were few 
openings in science and Raman had no choice but to become a civil servant in 
the Finance Department in Calcutta! 




His marriage, like his whole life ahead, was 
full of drama. While visiting his relatives at 
their house, he chanced upon young 
Lokasundari, just 13, and was immediately 
attracted to her. In a revolutionary move he 
arranged his own marriage. Lokasundari 
was singing a Carnatic composition, Ran/a 
Ni Samanam Evaro (Rama, who is your 
equal?), when he first saw her! 



Though he joined the Finance Department, his interest in Physics did not 
wane. He conducted experiments in his makeshift home laboratory. As the 
story goes, one evening while returning from work, he spotted the signboard 
Indian Association for the Cultivation of Science IACS at Bowbazar. Legend has it 
that he jumped out of a moving tram and rushed to the IACS where he was 
welcomed by Amritlal Sircar, whose father Mahendralal Sircar had founded 
this institute in 1 876 to promote Indian science. Raman started working in the 
laboratory after office hours. Soon he started churning out high quality scientific 
papers which attracted the attention of experts. 

In 1917, Sir Asutosh Mookerjee, the Vice-Chancellor of Calcutta University 
offered Raman the Taraknath Palit Chair of Physics at the University. Raman 
was delighted. Bidding bye-bye to balance sheets he was at last free to pursue 
what he loved most. 

In 1921 Raman sailed abroad for a conference. This sea voyage had momentous 
consequences for physics. He was fascinated by the blue waters of the ocean. 
Why did the sea look blue? Did the ocean reflect the blue sky? Could something 
else be the cause? Raman felt intuitively that it had something to do with the 
interaction between water and sunlight. So, while his fellow passengers played 
cards and bingo, Raman conducted experiments with a pocket spectrometer 
and churned out a paper on the scattering of light in different mediums. 
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After returning to India Raman started serious research on this subject. He 
passed light beams through a variety of liquids and studied their effects. 
Finally in 1 928, he established that when monochromatic (single colour) light 
was passed through a liquid; the light quanta and the liquid molecules interact 
and scatter the light. The emergent light is found to be of a different colour 
from the original beam. It is shifted to both higher and lower levels of energy, 
relative to the incident light. This is the famous Raman Effect which later won 
him the Nobel Prize. The discovery 




Recognition was not far in coming. Sir Ernest Rutherford announced the 
discovery of the Raman Effect in the Royal Society and the British government 
conferred a Knighthood. On 10 December 1930 came the highest award, the 
Nobel Prize. Raman was the first Asian and first non-white to get a Nobel 
Prize in science. Before him Rabindra Nath Tagore had received the Nobel 
Prize for Literature. Raman’s nephew Subrahmanyan Chandrasekhar was later 
to win the Nobel Prize in 1 983. 



32 



Subjugated by centuries of foreign rule this international honour enormously 
boosted the self-esteem of the Indian science community. For an Indian 
scientist, working entirely in India, to achieve the world’s highest honour was 
indeed creditable. 

In July 1 933 Raman was 
appointed the first 
Indian Director of the 
Tata Institute of Science 
the forerunner of the 
Indian Institute of 
Science in Bangalore. 

During the next fifteen 
years that Raman spent 
at the Institute, he 
did much to 
set up and 




develop the physics 
department into one of 
international repute. He 
inspired and trained a 
generation of world-class 
scientists. He initiated 
research on diffraction of X- 
rays, and on his favourite 
topic, the interaction 
between light and matter, 
both solid and liquid. 
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Raman was also a keen promoter of science. A gifted 
“'® speaker, he lectured widely. He stressed both the joy of doing 
science and its key role in uplifting society. Sprinkled with good 
humour, his talks were simple yet profound. During his popular science lectures 
(or performances as he called them) Raman held his audience spellbound. His 
lectures were accompanied by lively demonstrations. His lecture on Why the 
sky is blue? is a veritable primer in communicating the scientific spirit and its 
method. Science is presented not as dry facts or formulas to be learnt by rote, 
but by way of step-by-step questioning. 

And by methodical reasoning, the working 
of nature is explained. 

He was a founder member of the Indian 
National Science Academy (INS A). 

Raman worked on the acoustics of musical 
instruments. He worked out the theory of 
transverse vibration of bowed strings, on 
the basis of superposition velocities. He 
was the first to investigate the harmonic nature of the sound of Indian drums 
such as the tabla and the mridangam. 

He started a company called the Travancore Chemical and 
Manufacturing Co. Ltd. in 1943. 

Before his retirement in 1 948 Raman built up a research 
institute of his own, the Raman Research Institute in 
Bangalore. A notable feature of this institute was that it 
was funded entirely by private donations. He continued 
his research and exposition of science till 1970. On 2nd 
October 1 970, he gave the customary Mahatma Gandhi 
Memorial lecture at the Raman Institute. Soon after he 
fell ill and on 21 November he passed away. 
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Prof. Sisir Kumar Mitra was the doyen of radio science in India. He was also 
well known for his seminal work on the ionosphere. 

Sisir was born on October 24 1889 in Calcutta. His father 

Jaykrishna was a school teacher, and mother jk 1| 

Saratkumari was a doctor. Jaykrishna had married JK. 

Saratkumari against the wishes of his parents. As a W ^ ^ 

result he was disinherited from his parental property t 

and had to leave home. At the time of Sisir’s birth his 

mother was a student of the Campbell Medical School. ' | 

In 1989, Saratkumari got an appointment with the Lady fj 

Dufferin Hospital, and Jaykrishna secured a job as a clerk fy 

in the Bhagalpur Municipality. Sisir studied at the yr 

Bhagalpur District School, anti later at the local 

T. N. |. College. At the age of nine he saw a hot / yf 

air balloon. This intrigued and inspired him f £. / Cj 

to study science. Just before his Fine Arts / > f 

(LA) exam, Sisir lost his father. The family a j 

was devastated but his mother displayed F / * 

indomitable courage anti determination 

anti brought up young Sisir. \ 



Despite pressing financial 
problems Sisir’s mother ■— 
encouraged him to go to 
Calcutta to pursue a BSc Degree 
at the Presidency College. Here he 
was fortunate to have two great 
scientists as his teachers - Jagadish 




mm 
/ 
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Chandra Bose and PrafuUa Chandra Ray. He was fascinated by the sundry low- 
cost devices invented by Bose and decided to pursue teaching and research as a 
career. He finished MSc physics in 1912 topping the merit list. For a short 
period he joined Bose as a researcher but he urgently needed a job to support 
his family. So he taught for a few years first at the T. N. J. College, Bhagalpur, 
and later at the Bankura Christian College. In 1914 he married Lilavati Devi. 

Sir Asutosh Mookherjee 
the then Vice Chancellor of 
Calcutta University was 
trying to initiate post- 
graduate teaching and 
research in science. In 1 91 6, 
he managed to set up the 
University Science College, 
and invited Mitra, along 
with other highly talented 
scholars to join the physics 
department. This included 
luminaries like C. V. 

Raman, S. N. Bose and M. 

N. Saha. Mitra worked under Raman’s guidance on interference and diffraction 
of light. In just three years he completed his thesis and obtained a DSc from 
Calcutta U niversity in 1 9 1 9. 

Soon thereafter he proceeded abroad for advanced research. He first worked 
under Charles Fabry at the Sorbonne University in Paris. In 1 923 he obtained 
a second DSc degree. Later, he joined Madame Curie at the Institute of Radium. 
For a while he worked at the Institute of Physics, University of Nancy under 
Gutton. Here Mitra got deeply interested in radio valves and their applications. 
He decided that his future lay in advancing the new field of radio research. As 
this subject was not taught anywhere in India he requested Sir Asutosh to 
include wireless in the MSc curriculum and to set up a laboratory for experimental 
work. 

Sir Asutosh supported his proposal and asked Mitra to prepare the necessary 
details and return to India. Mitra returned in 1923 and was appointed the 
Khaira Professor of Physics. This marked the beginning of radio electronics in 
India - teaching, research, setting up an experimental lab began in earnest. 
Soon the Calcutta University had a world class school of radio research now 
known as the Institute of Radio Physics and Electronics. 




The real science of radio began with the discovery of the ionosphere. Mitra 
investigated the ionosphere - vital for long distance radio communication. It’s 
a region in the upper atmosphere that reflects short radio waves enabling 
transmission around the curved surface of the earth. Using the medium wave 
transmitter used by the Calcutta station of the Indian Space Broadcasting 
Service, Mitra produced the first experimental evidence of the E-region of the 
ionosphere. He proposed that the luminescence in the night sky was caused by 
ions in the F-layer of the ionosphere. Because of this luminescence the sky was 
not pitch black and looked dusty. He wrote a series of papers relating to the 
ionosphere layers over Calcutta. He did excellent mapping of the ionosphere 
using very simple equipment. Though ionospheric chemistry was then, still in 
its infancy but even here Mitra made a beginning through detailed discussions 
of the formation and destruction of ozone. 

Mitra wrote a masterpiece on the ionosphere - The Upper Atmosphere. Foreign 
publishers were reluctant to publish the book as they thought it would compete 
with established foreign books! And yet when the book was published in 
1947 by the Asiatic Society, 2000 copies were sold out within three years. 
Generations of students in radio communication, ionosphere and upper 
atmospheric physics, geomagnetism and space science have used this book as 
a major reference document. Mitra broke new ground by considering the 
ionosphere to be part of a vast panorama that interlinked the sun, the earth 
and the atmosphere. 

In 1955 his book was translated in Russian. At the time of launching Sputnik- 
1 in 1957, the Russian space scientists found that the only reasonable 
atmospheric models they could use for predicting the lifetime of satellites 
were those given in The Upper Atmosphere. 
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After retiring from the University in November 1 955, Mitra continued as an 
Emeritus Professor. At the request of Bidhan Chandra Roy, the then Chief 
Minister of West Bengal, he restructured the ailing West Bengal Secondary 
Education Board into an efficient and disciplined organization. Despite his 
heavy schedule of work at the Board, Mitra continued his research and 
supervision at the Institute. Mitra trained scores of experimental scientists 
who later did pioneering work. Notable amongst his students were Prof A. P. 
Mitra (FRS), M. K. Das Gupta (Radio Astronomer) credited with the discovery 
of the double radio galaxy CYGNUS-A, and Prof. J. N. Bhar. 

Mitra’s family life was not very happy because of the premature death of his 
wife and elder son Dr. Ashok Mitra. The latter tragedy dealt a grievous blow 
on him. Soon after this however he was elected to the Fellowship of the Royal 
Society and also selected as a National Professor. He spent most of his spare 
time at home reading and writing. Every evening he used to visit the nearby 
Club for recreation and sometimes played a game or two of chess. 

Mitra received many awards and honours, notable amongst them being the 
FRS (1958), he was the President of the Indian National Science Academy 
(1959-60), National Professor (1962), and was awarded the Padma Bhushan 
(1962). He breathed his last, after a brief spell of illness, on August 13, 1963. 
A crater on the moon has been named “Mitra ” to immortalise the memory of 
this great scientist. 






Often the discovery of a rare fossil can change the interpretation of evolutionary 
history. The person who laid the foundation for fossil research in India was 
Prof. Birbal Sahni. Early parental influence often shapes a child’s personality 
and mindset. Young Birbal was fortunate in having an inspiring man for his 
father... Ruchi Ram Sahni who himself was a self-made man. Having worked 
with some of the greatest names in physics — Rutherford, Thompson and 
Bohr, he later set up the Punjab Science 
Institute to popularize science. 

Ruchi Ram gave popular lectures 
on soap bubbles, electricity, 
magnetism and the working of 
the telegraph. Rural folk and the 
lay public attended his lectures 
in large numbers and readily 
gave the princely sum of one 
/ two annas to see his magic 
lecture presentations! Ruchi 
Ram rebelled against the 
obscurantist dogmas of his 
times. He was convinced that 
education and science held the 
potential for the upliftment of 
the masses. Motilal Nehru, 

Gopal Krishna Gokhale, Sarojini 
Naidu, and Madan Mohan 
Malaviya were frequent guests in his 
Lahore home. Birbal Sahni grew up 
in such an enlightened 
environment. 
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Birbal Sahni was bom on 14 November 1891 at Bhera, a small town in, what 
is now Pakistan. Even as a child he loved adventure. When 14, one day he took 
his younger brother and sister on a crab collecting mission. Armed with 
handkerchiefs and empty tins they descended steep ravines, climbed boulders 
and high cliffs and returned home only at night! But the liberal family took it 
in its stride. Birbal often accompanied his father on long treks to remote parts 
of the Himalayas. On these trips he invariably carried Hooker’s Flora Indica. He 
spent considerable time identifying plants. Once while traversing the inaccessible 
Jo Jila Pass, he collected some red snow. It later proved to have been formed by 
a rare, snow inhabiting algae. 



Birbal studied at the Mission and Central Model Schools in Lahore. In 1 91 1 he 
graduated from the Government College, Lahore, where his father was a 
professor of chemistry. The same year he left for England and joined the 
Emmanuel College at Cambridge. He had no recommendations and was 
admitted on his own merit. But after a while he felt utterly homesick and 
desperately wanted to return home. But his elder brother - who was then 
studying medicine in London, persuaded him to return back to studies! After 
that fateful day Birbal Sahni never looked back and graduated from Cambridge 
in 1914. Ruchi Ram Sahni was then working in Rutherford’s laboratory in 
Manchester. During vacations the young Birbal helped his father take 
photographs! Jawaharial Nehru was his classmate at Cambridge. They both 

shared a love for fossils. The friendship 
between Birbal and Nehru endured 
till the end. 

Birbal’s research output culminated 
in the publication, jointly with J.C. 
Willis, of Laswon’s Textbook of 
Botany. For his contribution to the 
study of fossil plants, Sahni received 
in 1 91 9 the DSc from the University of 
London. The thesis work was published 
in the Philosophical Transaction (1920), 
by which time Sahni emerged as 
an original thinker of 
botany. 
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While at Cambridge, Birbal 
developed a deep friend- 
ship with his teacher Prof. 
Seaward. The latter was sent 
some Indian fossils to 
study. He returned the 
specimens saying that 
Birbal Sahni in India would 
be the right man to study 
them! This compliment by 
Prof Seaward set Birbal on 
the path of serious research. 
In 1920 along with Prof 
Seaward he brought out the 
Revision of Indian Gondwana 
Plants. 




A plant that lived millions of years ago left its impression, 



which has been preserved in this rock,. 




By analysing fossils, Birbal Sahni was able to 
reconstruct what the extinct plant, Williamsonia 
looked like. It was one of the first flowering plants. 

(A) the plant; (B) a male flower; ( C) a stamen ; (D) a 
male flower of anotherspecies; (B) the microsporophyl. 



In 1921, he became the first 
professor of the newly opened 
Botany Department at Lucknow 
University. He would not only 
give lectures to the BSc classes but 
also help in practical work and take 
them for field visits. By this 
strategy, he could build up a very 
active school of research in 
botany. Apart from his profound 
knowledge he was adept at 
rapidly drawing excellent sketches, 
with both hands, on the black 
board. He was a workaholic and 
totally immersed himself in 
work. He could be seen all day 
and night cutting, grinding and 
polishing sections of fossils with 
his hands. Soon he mastered the 
art of preparing fossil and rock 
specimens. 
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He was the first Indian Botanist to be conferred the Fellowship of the Royal 
Society in 1936. He presided over several sessions of the science congress and 
was appointed an Honorary Member of the American Academy of Arts & 
Sciences. 

Besides a deep love for science, Sahni pursued several hobbies. He had an 
abiding love for music and could play the sitar and the violin. He loved drawing 
and clay-modelling in his spare time. He was a chess addict. At school and 
college, he was keen on hockey and tennis. Being a nationalist he gave up the 
British attire and mostly wore a khaddar shenvani. As a child he imbibed a love 
for Sanskrit which he cherished till the end. 

Sahni’s research covered almost all aspect of palaeobotany in India. He collected 
a large number of fossil plants from the Rajmahal Hills of Bihar. Here he 
discovered a new group of fossil gymnosperms which he named Pentoxylae. 
He was also the founder member of the Indian Botanical Society. 

Sahni had wide interests. His work on the Technique of casting coins in ancient 
India won him the Nelson Wright Medal of the Numismatic Society of India 
in 1 945. During his study of fossils he had acquired a thorough knowledge of 
geology. His research threw light on the age of the Deccan Traps and the 
timing of the 
Himalayan uplift. 

In 1920, Birbal Sahni 
was married to Savitri - 
who remained his 
constant companion in 
work and travel. Later 
he built a house on the 
banks of the river 
Gomti in Lucknow. In 
1946, he founded a 
trust to promote 
research in 

palaeobotany. Sahni 
and his wife 
contributed the initial 
funds, immovable 
property, books and 
fossil collections for the 




project. The Palaeo-botanical Society 
functioned from a single room in the 
Lucknow University. In 1948, the State 
government granted a piece of land for 
the new institute. Its foundation was laid 
on April 03, 1949 by India’s first Prime 
Minister Jawaharlal Nehru. Birbal Sahni 
gave an inaugural address on the occasion 
which also happened to be his last speech. 
He died barely a week later of a severe heart 
attack on the midnight of April 09, 1949. 
After Birbal Sahni’s sudden death his wife 
Savitri Sahni worked hard to realize her husband’s dream. She worked against 
heavy odds to put the Institute on a sound footing and helped it gain 
international recognition. For her efforts she was awarded the Padma Shri in 
1969. In the same year the Institute was renamed the Birbal Sahni Institute of 
Palaeobotany in memory of this pioneering scientist. 






The Indian Postal Department issued several stamps saluting the work of 
Birbal Sahni - one species has been named as Birbalsahnia divyadarshanii. 



42 



43 






“No doubt I am in some sense a citizen of the world - but 1 believe 
with Thomas Jefferson that one of the chief duties of a citizen is to 
be a nuisance to the government of his state. ” 

- J.B.S. Haldane 



John Burdon Sanderson (J.B.S.) Haldane was one of the great eccentrics of 
modern science - independent, brilliant, funny and very unique. 

Son of an Oxford professor of physiology, he began learning 
science as his father’s assistant. He learned Mendelian genetics 
while still a boy by breeding guinea pigs. 

About his childhood Haldane wrote: “As a child I was not brought up in 
tenets of any religion, but in a household where science and 

philosophy took the place of faith. As a boy I had very free v 

access to contemporary thought, so that I do not today find af'/ 

Einstein unintelligible, or Freud shocking. As a youth 1 
fought through the war and learned to appreciate sides of 
human character with which the ordinary intellectual is 
not brought into contact. As a man 1 am a biologist, and 
see the world from an angle which gives me an unaccustomed 
perspective, but not, I think, a wholly misleading one. ” 

A physically well built Haldane continued the fami 
tradition of using his own body for dangerous te: 

In one experiment, he drank quantities of hydrochl 

acid to observe its effects on muscle 

time he exercised to exhaustio 
measuring carbon dioxid 
pressures in his lungs. 
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After completing his studies, Haldane taught genetics and biometry at University 
College, London. He was one of the three major founders of population 
genetics. He is usually regarded as the third of these in importance, after R. A. 
Fisher and Sewall Wright. Haldane’s brilliance was in using the concepts of 
genetics to define natural selection in mathematical terms. This led to a new 
synthesis between Mendelian genetics and Darwinian evolution, which is the 
foundation of modern biology. In addition to his work in genetics, Haldane 
also made important research contributions to other areas of biology, chemistry, 
and mathematics, and also wrote extensively on history and politics. 

In 1 924, Haldane published a remarkable work of fiction, Dadalus. It 
was the first book about the scientific feasibility of test-tube babies 
brought to life without sexual intercourse or pregnancy. At the time, it 
was regarded as shocking science fiction. Dcedalus was a popular and 
influential book, the original dose of future-shock for the 20th century. 

It inspired Aldous Huxley’s novel Brave New World (1932), in which a society 
based on test-tube babies turns out to be not such a wonderful place after all. 





Despite predicting its feasibility, Haldane later became 
an outspoken critic of eugenics. Genetic theory was 
being used for distorted political ends, he complained, 
by “ferocious enemies of human liberty. ” 

In 1 926, Haldane married Charlotte Burghes, a young 
reporter with the Daily Express. 

He later divorced and married Helen Spurway - a 
biologist. 

J.B.S. Haldane was very much concerned with human 
welfare. Being a liberal in his student days at Oxford, 
he veered towards the left and finally formally joined 



the Communist Party in 1942. Later he became the Chairman of the editorial 








Haldane became a socialist because he believed that working people 
should also enjoy the advantages, which he himself enjoyed. Later 
events in the Soviet Union, such as the rise of Anti-Mendelian 
agronomist Lysenko and the crimes of Stalin, caused him to break with the 
Party, although he showed a partial support of Lysenko and Stalin. 

Haldane’s comments on the then existing educational system are still worth 
considering. He observed: “ Our present educational system is unjust to children 
because the majority of them don’t get a fair chance and practically none are taught the 
truth of science from a human point of view. Science teaching should begin, not ivith a 
mythical body in rest or uniform motion, but ivith the human body. Mine did so begin at 
the age of three. ” 

In his essay, On Being the Bight Si^e, Haldane conjectured that the sheer size 
very often defines what bodily equipment an animal must have: "Insects, being 
so small, do not have oxygen-carrying bloodstreams. What little oxygen their cells require 
can be absorbed by simple diffusion of air through their bodies. But being larger means an 
animal must take on conflicated oxygen pumping and distributing systems to reach all 
the cells.” 

In 1937 he wrote My Friend Mr. 

Feakey. This is perhaps the only 
book he wrote for children. The 
enigmatic character of Mr. Leakey 
endeared him to children, and all 
his life he was thronged with letters 
from children. 

Haldane was an outstanding 
science populariser. His writings 
were remarkably lucid. He had the 
ability to present complicated 
concepts of science in a simple way 
without distorting their meaning. 

His articles, lectures and broadcasts 
made him one of the best known 
science popularisers in the world. 

He trained and inspired coal miners 
in England to search for fossils. 

And whenever they found one he 
rewarded them with a prize of 10 
Pounds. 
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In 1957 Haldane moved to India, ostensibly in protest against the Anglo- 
French invasion of Suez. His decision to move to India was also influenced by 
the country’s facilities for research in genetics and biometry. He joined the 
Indian Statistical Institute (ISI), Calcutta, at the invitation of P.C. Mahalanobis. 

On his association with the Indian Statistical Institute Haldane observed: "1 
owe a great deal to this institute but 1 undoubtedly owe most is the opportunity it has given 
me of making some important discoveries, namely, the discoveries of a number of younger 
men than myself who, I think are in the great tradition of scientific research. ” In 1962 
he moved to Bhubaneshwar to set-up the Genetics and Biometry Laboratory. 



Haldane encouraged his team of 
young students to carry out research 
in various areas of biology, with 
emphasis on quantification, 
statistics and analysis. Some 
illustrative problems - estimation 
of the amount of earth moved by 
earthworms in a field; the variation 
in the number of petals on flowers 
within a single species; impact of 
planting different varieties of rice 
in the same plot as compared to a 
single species. 

Haldane’s role in 
\ improving biology 
\ teaching in India was 

/ phenomenal. He 

lamented that in Indian 
Universities "Students who choose 
a biological course must give up the 
study of mathematics, not to mention 
i statistics, at an early age. This means 
that graduates in the biological 
I sciences are automatically debarred 
\ from most of the types of research, 
\ which would be of value in developing 
> our agriculture and husbandry. ” 



" I began to realise that, even if the 
professors leave politics alone, politics 
won't leave the professors alone." 
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“Statistics must have a clearlj defined purpose, one aspect of iphich is 
scientific advance and the other human welfare and national development. ” 

- P. C. Mahalanobis 



For his outstanding contributions Haldane received much recognition. He 
was elected a Fellow of the Royal Society in 1 932. The Royal Society awarded 
him the Darwin Medal in 1 953. The French Government gave him the Legion 
of Honour in 1937 and the Academia Nazionale dei Lincei gave him the 
Feltrinelli Prize (1961). He was President of the Genetical Society (1932-36). 

Shortly before his death the irrepressible Haldane wrote an outrageous comic 
poem while in the hospital, mocking his own incurable disease: 

Cancer’s a Funny Thing: 

1 wish 1 had the voice of Homer 
To sing of rectal carcinoma, 

Which kills a lot more chaps, in fact, 

Than were bumped off when Troy was sacked. . . 

It was circulated among his friends, who savoured the consistently witty 
irreverence with which Haldane had lived his courageous and productive life. 

He died on December 1 , 1 964. As per his will his body was sent to the Rangaraya 
Medical College, Kakinada. “My body has been used for both purposes during my 
lifetime”, Haldane wrote in his will, “and after my death, whether I continue to exist 
or not, 1 shall have no further use for it, and desire that it shall be used by others. Its 
refrigeration, if this is possible, should be a first charge on my estate”. 



The Professor, as Prasanta Chandra Mahalanobis was popularly known was a 
physicist by training, a statistician by instinct and an economist by conviction. 
It is interesting to note that his major achievements were in fields in which he 
had no formal degree. This is perhaps, a good example to emulate as the 
distinguished biologist J. B. S. Haldane said: 

‘7 consider it desirable that a man ’s 
or woman ’s major research work should 
be in a subject in which he or she has 
not taken a degree. To get a degree 
one has to learn a lot of facts and 
theories in a somewhat parrot like 
manner. It is rather hard to be highly 
original in a subject in which one has 
learned with a view of obtainingfirst 
class honours in an examination. ” 

- J. B. S. Haldane 

Mahalanobis was born on 29 June 1 893 
in Calcutta. He was the eldest of two 
brothers and three sisters. His family was 
wealthy and imbued with the liberal 
values of the Brahmo Samaj traditions. He had his early education in the 
Brahmo Boys School in Calcutta and obtained the BSc degree with honours in 
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physics in 1912 from the Calcutta University. Mahalanobis was a contemporary 
and a friend of Satyendra Nath Bose and Meghnad Saha. 

His wife Nirmalakumari was a major influence in his life and helped in all his 
endeavours. She too came from a very progressive family. 

Mahalanobis’s most remarkable and lasting contributions were the setting up 
of large scale surveys, the application of statistical theory to a variety of concrete 
Indian problems and the creation of world class institutions. After studying 
mathematics and physics at Cambridge, England, he worked for a while at the 
Cavendish Laboratory and returned to India in 1915 fora short vacation. He 
found many challenging problems in India and decided to stay back. He began 
teaching physics at the Presidency College where he analysed examination results 
using the statistical method. He enjoyed this work so much that he left physics 
and fell into love with facts, figures, graphs and charts. Before Mahalanobis 
arrived on the scene statistics was virtually unknown in India. The subject was 
not taught in any Indian University. 

Mahalanobis was the pioneer of survey sampling techniques. Soon after 
Independence he was appointed statistical advisor to the newly formed cabinet. 
He drafted India’s Second Five Year Plan in 1955 which envisaged rapid 
industrialisation to eliminate unemployment. He recommended large 
investments in heavy industries and steel factories. His views on planning 
reflected the economic crisis of the 1940’s - a labour surplus which had to be 



> f f absorbed by large scale industrialisation. 




Fascinated by statistical methods he began 
studying these intensively and started a small 
statistical laboratory in the college. This 
evolved into the Indian Statistical Institute 
(TSI) in 1932. He also started publishing 
Sankhja: the Indian Journal of Statistics in 
1933. He nurtured and edited the journal all 
his life. He founded the National Sample 
Survey (NSS) in 1950 and the Central 
Statistical Organisation (CSO) in 1951. 

The ISI did pioneering interdisciplinary work 
and collaborated with leading scientists from 
all over the world. J. B. S. Haldane the famous British scientist migrated to 
India and joined the ISI as a regular staff member. Under his guidance the ISI 
soon became a leading centre in India for research in human and plant genetics. 
Norbert Wiener, the world renowned mathematician and father of “cybernetics” 
spent six months as a distinguished professor at the Institute. 

Mahalanobis used statistical methods to better understand an enormous range 
of social and physical phenomena. In the early 1920’s, he used data from the 
Anglo-Indian community in Calcutta to arrive at measures of differences in 
the physical characteristics of communities. In the 1930’s the Central jute 
Committee approached him to conduct a survey to estimate jute yield for the 
whole of Bengal. It was this large-scale survey that set the stage for the first 
round of NSS in 1950. These NSS rounds became the primary source of data 
for studies on Indian living standards and poverty. 

What makes this list of achievements remarkable? When the NSS began, there 
were simply no large-scale surveys of its kind anywhere, let alone in the poorer 
parts of the world. More than four-fifths of the Indian population lived in 
villages and yet less than a third of these were connected by roads. The NSS 
attempted a low-cost survey to gather national data on the social conditions 
of households, many of whom lived in far flung areas. This required enormous 
technical expertise, energy, tenacity, and leadership that characterized 
Mahalanobis. Over the years India has produced several famous statisticians, 
most of whom have been associated with the ISI and some have made truly 
fundamental contributions. What distinguished Mahalanobis was the range 
of practical questions he was interested in and the seriousness with which he 
applied scientific methods to their exploration. “ Statistics must have a purpose, ” 
was Mahalanobis dictum. 
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The game of divide and rule had helped the British in ruling India. Lord Curzon 
partitioned Bengal into an eastern and western part. Administrative convenience 
was the reason given. But since the two parts were Hindu and Muslim majority 
areas the British mischief was obvious. Nationalist Bengalis rose in revolt. 
The young Meghnad joined anti-British agitations for which he was expelled 
from school. Fortunately, another school accepted him. He completed 
Intermediate Science in 1911 and joined the Presidency College in Calcutta. 

At Presidency College Saha was in the company of brilliant minds. Satyendra 
Nath Bose was his classmate; Subhash Chandra Bose his junior and P.C 
Mahalanobis his senior. He had illustrious teachers in Sir J.C. Bose and P.C. 
Ray whose dictum: “Science can wait, Swaraj cannot” left a deep imprint on Saha. 
He completed BSc in 1 91 3 and MSc in 1 915, being placed second in the Calcutta 
University. His friend Satyendra Nath Bose stood first. 

Saha faced social harassment and poverty in Calcutta. To supplement his meagre 
income he cycled all over town giving tuitions. After graduation Saha wanted 
to appear for the much sought after Finance Service Examination but he was 
debarred because of his political activities. In 1918, he was married to Radharani 
Roy. 

Saha then joined the Physics Department at Calcutta University along with 
Satyendra Nath Bose. Saha was trained as a mathematician and it took him 

The then rapidly developing 
Theory of Relativity and 
Quantum Mechanics attracted 
Saha. In 1917, he published 
his first scientific paper titled 
On Maxwell’s stresses, concerning 
the electro-magnetic theory of 
radiation in the Philosophical 
Magazine. The Calcutta 
University awarded him the 
DSc degree in 1919. 

After the First World War 
scientists discovered the 
deflexion of starlight by the 
gravitational field of the sun, 
confirming Einstein’s theory 



some time to master experimental physics. 







of relativity. Soon 
Saha became 
intensely interested in 
the field which now 
indelibly carries the 
mark of his 
contribution - the 
spectra of stars. In 1814 
Fraunhofer had 
discovered a large 
number of dark lines in 
the solar spectra. In 1859 
Kirchoff proved that these lines represented definite chemical elements. Helium 
was discovered in the sun before it was discovered on earth! Better spectrometers 
revealed bright as well as dark spectral lines. But the number of bright and 
dark lines far exceeded the number of elements known. This set the field in 
turmoil, until Saha came up with the solution. When a gas is heated some of 
its electrons are stripped away leaving positively charged nuclei and negatively 
charged free electrons. This process is called ionisation. Saha developed the 
theory of high thermal ionisation and its application to the interpretation of 
stellar spectra. Saha’s ionisation equation solved this riddle of Astrophysics and 
has been rated as an important milestone. With the help of this equation one 
can determine the ionization state of various elements making up a star. 

A grant enabled Saha to visit Europe. In Germany he met eminent scientists 
like Einstein and Planck. Soon Saha was invited by Asutosh Mookherjee to 
take the post of Khaira Professor of Physics in Calcutta University. Saha 
returned to India in 1923. He later 
accepted an offer from Allahabad 
University and worked there for 1 5 years. 

In 1927 at a young age of 34 Saha was 
elected a Fellow of the Royal Society. He 
delved deeply in nuclear physics. The 
(Paul) Dirac-Saha formula for calculating 
the pole strength of magnetic 
monopoles is a permanent reminder of 
his success in this field. 



Saha was not an Ivory Tower 
scientist. He involved himself 
in solving the problems of 
ordinary people. Spreading 
of scientific temper among 
people was a high priority 
with him. 
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In 1 936 Saha left on an extensive study tour of Europe and USA. The research 
of Fermi, Heisenberg and Bohr gave the world the atom bomb. Saha earnestly 
believed in the peaceful uses of nuclear energy. In 1940, with a grant of Rs. 
60,000 from the Tatas, Saha constructed a cyclotron and laid the foundation of 
nuclear research in India. With Nehru’s help he set up the Institute of Nuclear 
Physics (fittingly renamed as Saha Institute of Nuclear Physics). Saha was also 
made the Director of the Indian Association for the Cultivation of Science for 
which he worked untiringly. 

Saha was elected a Member of Parliament from the Calcutta North-West 
Constituency in 1 952. His politics had a definite leftist orientation. His experience 
of obscurantism had turned him into a fervent rationalist, scornful of Indian 
superstitions. He founded the journal Science and Culture and edited it for a 
number of years. 

Like many intellectuals, Saha believed that a planned economy was the salvation 
to India’s economic problems. He had personally witnessed ravages caused by 
floods in his native Bengal. He strongly advocated River Valley schemes to 
control floods. This resulted in the Damodar Valley Corporation which built 
several dams to control floods. 



Saha was perturbed by the irrational proliferation of numerous calendars in 
different regions of India. A Calendar Reform Committee was formed to 
rectify the defects, but because of deep biases it was only partly successful. Saha 
was also a strong believer in the linguistic reorganisation of India. 



Saha was the founder of the National 
Academy of Sciences. He headed many 
committees of the Council of Scientific and 
Industrial Research. Saha was President of 
the Royal Asiatic Society of Bengal (now 
Asiatic Society) from 1944-46. 

While on an official visit to Delhi, Saha 
suddenly collapsed and died due to a 
massive heart attack on 16 February 1956. 
His struggles and achievements proved that 
caste and poverty are not insurmountable 
barriers for the determined and courageous. 
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Though India has many scientists, it woefully lacks many great scientists. S. N. 
Bose was one such legend. He collaborated with Einstein and a class of 
microscopic particles known as Bosons carry his name. 

Satyendra Nath Bose was born on 1 January, 1894 in Calcutta. His father 
Surendra Nath was an accountant in the railways. Bose initially went to the 
same school where Rabindra Nath Tagore studied for a short period. Later 
Satyen went to the Hindu School where his teacher Upendra Bakshi gave him 
110 out of 100 marks in the mathematics exam because he showed several 
ways of solving the same problem in the given 
time! 

After school Satyen cleared the Intermediate 
Entrance Exam and joined the Presidency 
College, Calcutta. Here his brilliant 
teachers included Prafulla Chandra Ray 
and Sir Jagadish Chandra Bose. Satyen 
was very bright and scored 100% in 
the Physiology exam. In 1913, he 
passed BSc honours and stood first 
in the merit list. He created a new 
record by scoring the highest ever of 
92% marks in the MSc exam. 

Bose’s classmate Meghnad 
Saha stood second on both 
occasions. 

In 1914, while still a student 
Bose was married to 
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Ushabati, the daughter of a medical practitioner. In 1916 Bose was appointed 
Lecturer in the University College of Science. His colleague in the Physics 
Department was his friendly rival Meghnad Saha. Both were mathematically- 
oriented young men who, by their own self-study had gained proficiency in 
physics. 

Bose published his first research paper on The Influence of the Finite 'Volume of 
Molecules on the Equation of State in the Philosophical Magazine of London in 
1918. His next two papers were purely mathematical in nature. 

In collaboration with Saha, Bose translated Albert Einstein’s paper on the 
Theory of General Relativity from the original German into English. The British 
publisher objected to the translation but Einstein graciously gave his permission 
to these young Indian scientists. 

In 1921 a new university was being formed in Dacca and its administrators, 
eager to attract a talented faculty invited Bose as a Reader. The facilities were 
primitive but Bose made up for the bad facilities at Dacca with his enthusiasm. 
Ever the perfectionist, he was dissatisfied with Max Planck’s ways of deriving 




some of his equations and produced a brilliant paper, Planck ’s Lair and Eight 
Quantum Hypothesis in which he worked out a rigorous derivation. 

As no journal was willing to publish his paper so in 1 924, Bose just thirty years 
old hesitantly sent it for comments to the celebrated Albert Einstein. So 
impressed was Einstein with Bose’s paper, that he personally translated it into 
German and got it published in the German journal of science Zeitschrift fur 
Physik. Can any young physicist hope for a greater honour than this? 
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. Three Generations 

The collaboration between of Matter ( Fermions) 

Bose and Einstein I II III 

ultimately resulted in the 

well-known Bose- 

Einstein statistics used in 

quantum mechanics. 

Subatomic particles which 

obey Bose-Einstein 

statistics came to be 

known as BOSONS after 

Bose. Unlike other kinds 

of sub-atomic particles, an 

unlimited number of 

bosons may occupy the 

same state at the same 

time. Bosons tend to 

congregate together at the 

same lowest energy state, 

forming a Bose-Einstein condensate. 

Bose undertook a study tour of Europe in October 1924. He spent a year in 
France, working for a while in the laboratory of the famed Madame Curie. He 
spent one more year in Germany where apart from Einstein he interacted with 
other famous scientists - Lise Meitner, Otto Hahn, Wolfgang Pauli and 
Heisenberg. Berlin at that time was the science capital of the world. He learnt a 
lot in Berlin which he put to good use at Dacca. Bose built experimental 
facilities at Dacca and encouraged students to use them. This attracted good 
researchers like K.S. Krishnan who did seminal work on magnetic anisotropies 
and later published a number of papers. 

The time Bose spent in Dacca was perhaps the happiest period of his career. 
However, he felt pained by the rising communal tensions. So after partition in 
1947 he readily accepted the Khaira Chair at the University of Calcutta. 

Professor P. A. M. Dirac had come to Calcutta along with his wife in the mid- 
fifties. They were sharing the same car with Bose. Bose let them have the back 
seat. The front seat, which Bose occupied along with the driver, did not have 
much room; nevertheless Bose asked some of his students to get in. Dirac, a 
little surprised, asked if it wasn’t too crowded. Bose looked back and said in 
his disarming fashion, “We believe in Bose statistics, ’’Dirac explained to his wife, 
“In Bose statistics things crowd together. ” 
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Research grants in universities were ridiculously low in those days. For example 
Bose and other professors were allowed Rs. 2,500/ - per year! Nevertheless, 
Calcutta University gained fame as an active and creative research centre in 
India. Drive and determination compensated for paucity of resources. 

Bose’s laboratory became a centre for excellence in X-ray crystallographic studies. 
He was made the President of the Indian Physical Society for the period 1 945- 
1948. Subsequently he was awarded the Padma Vibhushan in 1954 and in 
1958 elected a Fellow of the Royal Society of London. Bose’s last significant 
scientific contribution was towards the evolution of a Unified Field Theory, 
which tried to combine electromagnetic forces and gravitational forces. But 
success still continues to elude the scientific community. 

In 1956, Bose became the Vice Chancellor of Visvabharati, better known as 
Shanti Niketan, forever associated with the memory of Rabindra Nath Tagore. 
The ideal of the institution to achieve a synthesis between Science and 
Spiritualism, between the ancient East and Modern West was naturally what 
attracted Bose. With his natural friendliness he also had no difficulty in getting 
on well with everybody. But administration was not his forte and his reforms 
evoked fierce resistance. So he was relieved to return back to Calcutta University 
in 1959. 

Bose was a complex character, not easily classified. As a brilliant mathematician 
he wrote only 25 papers - an appallingly meagre output! The entire field of 
knowledge was his province. He worked in as diverse fields as chemistry, 
mineralogy, biology, soil science, philosophy, archaeology, the fine arts, literature 
and languages. He was extremely fond of instrumental music and played the 
esraj like a maestro. He often discussed mural paintings with Jamini Roy. 
Tagore dedicated his book Visim Parichay (Introduction to the Universe) to 
Bose. He was keenly interested in popularizing science in the vernacular and 
inspired the setting up of Bangiya Bijnan ParishadviYdch started the publishing 
of Jnan O Bijnan (Knowledge and 
Science) a popular science magazine 
in Bangla. He strongly believed that 
higher level scientific thinking was 
possible only in the mother tongue. 

He abhorred protocols and anybody 
could meet him without any 
appointment. He spent hours 
conversing with his friends and 
never considered it a waste of time. 
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“7 can truly say that for Dr. Bhatnagar you could not have seen today 
the chain of national laboratories. ” - JaimharlalNehru. 




Shanti Swamp Bhatnagar along with Bhabha, Mahalanobis and Sarabhai played 
a key role in building India’s scientific infrastructure after independence. 
Bhatnagar apart from being an eminent scientist also created institutions which 
became a ‘cradle’ for nurturing science in India. He 
showed that science becomes relevant to society 
when scientists translate it into applications and 
use it to solve practical problems. 

Bhatnagar was born on 21 February 1 894, at Bhera, 
in the District of Shahpur (now in Pakistan). His 
father, a graduate of the Punjab University, was 
a man of progressive ideas and rose to 
become the headmaster of 



the local hig 
Unfortunately, 
when Shanti Sw 



just eight mon 
This left the fam 



dire poverty. T 
young Bhatnagj 
was brought up 
by his maternal 
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grandfather Pearey Lai — a distinguished engineer from the Roorkee College of 
Engineering. Shanti Swarup developed a taste for science from an early age. He 
would assemble mechanical toys and tinker around with his grandfather’s 
gadgets. Here he was also exposed to good Urdu poetry and literature. 

Shanti Swarup had his earliest schooling in a private nmktab. Until 1907, he 
studied at the A. V. High School in Sikandarabad, UP. He was later persuaded 
by a family friend to move to Lahore where he attended the Dayal Singh High 
School. Here he excelled in both science and Urdu. In 1911, at the age of 17 he 
published his first paper in LWerpublished from Allahabad, on a method of 
making substitute carbon electrodes for a battery by heating molasses and 
carbonaceous matter under pressure. 

In 1916, Shanti Swarup completed BSc in physics from the Forman Christian 
College, Lahore. In 1 91 9, he finished MSc in chemistry from the same college. 
It seemed the system of education was more flexible then. A graduate student 
in those days could switch from physics to chemistry; a feat impossible to 
imagine today! With a scholarship from the Dayal Singh College for higher 

studies, Bhatnagar left for America via England. 
But since this was during the First World War, 
he found it difficult to get a ship for America, so 
he decided to stay back in England. He joined 
the University College, London and worked 
under Prof. F. G. Donnan - a distinguished 
physical chemist. He was awarded a DSc degree 
in 1921 for his thesis On solubility of bivalent and 
trivalent salts of higher fatty acids in oils and their 
effect on the stt face tension of oils. 

Bhatnagar returned to India in August 1921 and 
he joined the Banaras Hindu University (BHU) 
as Professor of Chemistry. During his short three 
years stay at BHU he created an active school of 
chemical research. He also penned the ceremonial 
Hindi hymn ( Kulgeei ) of the BHU. In 1924 he 
moved to Punjab University, Lahore as the 
Director of the University Chemical Laboratories 
where he stayed on until 1940. In these 16 years 
he published over a 100 papers. This was perhaps 
the most active period of his original scientific 
research. Apart from contributing to the field of 
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colloidal and magneto-chemistry he also solved many 
practical industrial problems. For instance, while drilling 
for oil, the Attock Oil Company found that the drills got 
stuck in mud and saline water. Bhatnagar solved this I 
ingeniously by adding Indian gum which lowered the p 
viscosity of the mud suspension. The company was so L/ 
thrilled by this practical research that they offered y 
Bhatnagar a sum of Rs. 1, 50,000/- for R&D in 1925! /n 
B hatnagar used this money to set up the Department 1/ 
of Petroleum Research at the Punjab University. IfX 
During the next ten years Bhatnagar and his students 
did pioneering research on waxes, increasing the 
flame height of kerosene, lubrication, corrosion I Gr-Tf 

prevention etc. Several patents were licensed and ill 
granted. Fifty percent of all royalty proceeds I ILvjnjAC 

were used by the University to fund scientific 
research. Bhatnagar combined pioneering » ' r ‘ r 

basic research with practical problem solving 

as they were the two sides of the same coin. He created wealth out of 
knowledge, recognizing the value of intellectual property long before it gained 
currency. 



In the 1930s there were no research labs for the development of India’s natural 
resources and industry. Just before the outbreak of the Second World War the 
Government of India established the Board of Scientific and Industrial 
Research. In December 1939, Bhatnagar was appointed as Advisor on Scientific 
and Industrial Research to the Government of India. Thus began his fifteen 
year long association with the Council of Scientific & Industrial Research (CSIR) 
established on 26 September 1942. 




Bhatnagar created a clear blue print for the 
CSIR. Old timers recall with a chuckle how 
Bhatnagar would meet Nehru during the 
latter’s morning walk, get approval for a new 
laboratory and have the paperwork ready by 
the time the office opened! It is to the credit 
of Bhatnagar that at the time of his demise 
12 national labs were already functional - 
which included big institutions like the 
National Chemical Laboratory in Pune and 



63 




As a student of the Presidency College, SubbaRow spent most of his time at 
the Ramakrishna Mission. He had a strong ascetic streak in him and wanted to 
become a sanyasi. But his mother strongly disapproved of it. Finally, he joined 
the Madras Medical College so that he could later serve in one of the Mission’s 
hospitals. But as his family could not support his medical studies he chose a 
typically Indian solution - got married and sought his father-in-law’s help! 
SubbaRow’s mother welcomed the decision for a different reason. She hoped 
it would cure him of his ‘madness’ for religion! Accordingly, on 10 May 1919, 
SubbaRow got married to Seshagiri, twelve years his junior. Seshagiri was 
destined to enjoy very little time with her husband on account of his consuming 
passion for work. 

Influenced by Mahatma Gandhi’s Simdeshi movement, SubbaRow boycotted 
British goods and started wearing a khadi gown. This offended his English 
professors, incurred their wrath and cost him the MBBS degree. When he was 
awarded the lower ranking LMS certificate he decided against western medical 
practice and joined the Madras Ayurvedic College as a lecturer in Anatomy. 

A visiting American doctor encouraged him to go to the USA for further 
studies. Supported by a charity and his father-in-law, SubbaRow set off, 
promising his wife, still in her teens, that he would return in three years. 
However, he was never to see her again. He arrived in Boston on October 26, 
1923 with 100 dollars in his pocket. His LMS medical degree did not qualify 
him to get a scholarship or an internship. In the initial period SubbaRow’s 
professor Dr. Richard Strong helped him with fees and living expenses. In his 
spare time SubbaRow supported himself by cleaning hospital bedpans and 
doing other odd jobs. 

He finally managed to get a diploma in Tropical Medicine from the Harvard 
Medical School and joined the biochemistry laboratory of Dr. Cyrus Fiske. 
Here he devised the now famous Fiske-SubbaRow method for estimation of 
phosphorous in blood and urine. This very sensitive procedure has now 
become a classic and is today taught to all biochemistry students. In recent 
years, it has become an important tool to diagnose disorders of the thyroid 
and renal rickets. 
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This method also helped SubbaRow to demolish the claim 
that glycogen was the fountainhead of energy required for 
muscular contraction. This claim had won Hill and Meyerhof, 
the 1922 Nobel Prize for medicine and physiology. SubbaRow 
discovered that adenosine triphosphate (ATP) provided the 
energy for every biochemical 
process including muscle 
contractions. Thus, a resting 
muscle has a higher concentration 
of ATP than a fatigued muscle. 

These findings were published in 
the April 1927, issue of Science. 

This research earned him a PhD. 

SubbaRow now commanded 
high respect and people held him 
in awe. It also led to the Rockefeller 
Foundation offering him a 
Fellowship. 

SubbaRow next took up the 
challenge of pernicious anaemia, which afflicted many. He 
extracted vitamin B12 from pig liver which proved effective 
against anaemia. This set off a world-wide search for more 
vitamins, yielding a rich harvest in subsequent years. 

SubbaRow thought that the giant pharmaceutical firms might 
offer greater scope for research than universities. So in 1 940, he 
joined the world-renowned Lederle Laboratories. Here after a 
long struggle he succeeded in synthesising folic acid. In the last 
fifty years folic acid, along with vitamin B12 has proven itself 
very effective against the prevention of anaemia. 

SubbaRow’s research team was engaged in a battle against a 
whole range of human sufferings. He led his team from the 
front. As an MD he motivated PhD’s to help alleviate human 
ailments, and as a PhD he inspired MD’s to help him fashion 
chemicals to combat specific microbes. SubbaRow was a 
complete scientist - a chemist amongst chemists and a clinician 
amongst clinicians. 
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His last search was for a panacea - a cure for all fevers. In 1928, Alexander 
Fleming discovered the power of the penicillin mould to destroy germs. Thus 
was born the golden age of antibiotics. SubbaRow was too perceptive to miss 
the message and set up his own research into antibiotics. He hired a botanist 
to screen moulds from samples of soil, brought from all over the world. 
Finally, he succeeded in growing mould A-377, which was “deadlj like a cobra to 
a broad spectrum of disease gems and jet mild like a kitten to their animal hosts. ’’This 
resulted in the development of tetracjcline - one of the most widely used 
broad-spectrum antibiotics. 

SubbaRow was constantly raising his 
sights and his next targets were cures 
for polio and cancer. One of the 
medicines he developed, teorpterin, 
proved effective against one type of 
cancer - leukaemia. 

On the morning of Monday, 9 
August 1948, his associates noticed 
his absence at work. SubbaRow was 
an obsessive workaholic so this was 
very unusual. On opening his 
apartment he was found dead of a 
massive heart attack. He was just 53. 

After leaving India he had never 
returned to his native land. 

SubbaRow never sold his scientific 
discoveries, nor did he seek patents 
for any of his drugs. He shunned 
interviews to the press, awards, 
honours and recognition. SubbaRow’s birth centenary was celebrated in 1 995. 
His name was recommended for the country’s highest civilian honour — the 
Bharat Ratna. SubbaRow insisted on remaining an Indian citizen even after 
his entitlement to American citizenship. And, although he made his 
contributions abroad, they all came from his India-born talents, drives and 
inspirations. Money and fame mattered little to him. He remained focused on 
finding cures for dreaded diseases and thus improved the well being of the 
whole of humanity. 





“. . . Your message has gone high and loiv across the land and we are sure 
that weaver birds will weave jour initials in their nests, and swifts will 
perform parabolas in the sky in jour honour. ” 

- Paul Getty Conservation Pri^e Citation (1976) 



Salim Ali was indisputably the greatest field biologist of twentieth-century- 
India. Known as the Birdman of India he meticulously observed and 
documented the birds of the sub-continent for almost 80 years. 



Salim Ali was born in a rich 
merchant family. He was a 
weakling as a child and had to 
often miss school. But later with 
regular exercises he built up his 
stamina and was able to 
withstand the most arduous 
field trips. He was orphaned at 
the age of ten and brought up 
lovingly by his maternal Uncle 
Amiruddin Tyabji and 
aunt Hamida. 

Throughout 
his long 
research career 
Salim Ali did not 
have to struggle for 
government grants 
as his progressive 
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family stood solidly besides him and supported his work. He studied zoology 
at the St. Xavier’s College, Bombay but dropped midway to look after the 
family’s tungsten trade in Burma. As business did not interest him, he returned 
to biology. In 1918, he married a distant relative Tehmina. 

After failing to get a job with the Zoological Survey of India he worked for a 
while as a guide lecturer in the Prince of Wales Museum in Bombay. In 1928, 
he went to Germany and trained under Prof Erwin Streseman at the Zoological 
Museum of Berlin. In 1930, finding no suitable employment he moved to 
Kihim a coastal village near Mumbai. Here he studied the breeding biology of 
baya birds which won him recognition as a world class ornithologist. He 
found that it is the male baya which builds the nest. Then suddenly one day 
the female arrives and takes possession of a husband and the half-finished 
home! He found that the thousands of baby bayas were fed on soft bodied 
insects as the young are incapable of digesting hard grain. Adult bayas were 
thus valuable biological controller of insect pests. Salim Ali recommended the 
teaching of Economic Ornithology in all Agricultural Universities. 



Salim Ali at times shot birds - some for the pot but largely for scientific 





His studies unravelled the role of flower 
peckers and sunbirds in pollination and 
dispersing the seeds of the mistletoe. 

He also studied the Flamingos of the 
Runn of Kutch in depth. He did regional 
bird surveys of Hyderabad, Travancore, 

Cochin, Afghanistan, Kailash 
Manasarovar (China), Kutch, Mysore, 

Goa, Sikkim, Bhutan and Arunachal 
Pradesh. He showed that several species 
of the waterfowl migrated all the way to 
Siberia. All throughout, he maintained 
the most meticulous records and 
distilled his knowledge into a series of 
superbly written and illustrated books; 
he began in 1941 with The Book of Indian 

Birds, and followed this by The Birds of Kutch, Indian Hill Birds, Birds of Kerala, 
Birds of Sikkim, and finally his magnum opus, the ten volume Handbook of the 
Birds of India and Pakistan. His last bird book, the Field Guide to the Birds of 
Eastern Himalaya was published in 1977. In 1985 he wrote his charming 
autobiographical account, The Fall of a Sparrow. His deep understanding of 
bird life and the fragile eco-system led him to conservation. It was at Salim 
Ali’s advice that the Silent Valley -a unique ecosystem and the BharatpurBird 
Sanctuary were established. His total dedication to science and to nature 
conservation was unique. He ensured the survival of the 200-year old Bombay 
Hatural History Society (BNHS) by personally writing to Pandit Nehru for 
financial help. 



India is one of the top twelve mega diversity countries of the world. But still 
there exists no comprehensive documentation of its flora and fauna. Old 
records show the Mughal King’s interest in natural history. For instance, 
Emperor Jehangir meticulously recorded the description of living beings along 
with the breeding behaviour of the Sarus Crane in his diary. He commissioned 
a talented artist Mansur to draw coloured pictures of birds. But this was 
followed by a long dark period of neglect. Indian philosophy considered 
external reality as may a - an illusion. So why study or document it? This led to 
the gradual decay of the biological sciences. 



The British took up field work and documentation of India’s flora and fauna 
for their colonial interests. Stalwarts like Sir Joseph Hooker, Hugh Whistler 
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and Winter-Blyth did pioneering work in documenting India’s biodiversity. 
Salim Ali was perhaps the first Indian scientist whose work was grounded in 
careful, painstaking observations. This made his work unique in the annals of 
Indian science. 

Salim Ali’s wife died in 1939 following a minor surgery and for the next five 
decades his sister’s family took total care of his needs. Salim Ali was able to do 
so much and devote his entire life to the study of birds simply because his 
family accepted what other Indian families would undoubtedly have dubbed 
as madness. J. B. S. Haldane praised Salim Ali for his capacity to do the most 
meaningful scientific research with literally his bare hands holding a pair of 
binoculars. 

Once he caught a 
wagtail by placing a few strands 
of horsetail hair in front of a 
mirror in his lawn. The bird 
attacked its image (a normal 
territorial response) and soon got 
entangled in the hair. Salim Ali then 
caught the bird and let it go after placing 
an identity ring around its leg. This 
bird which breeds in Siberia spends 
a few months in Bombay. For several years the same bird appeared in Salim 
Ali’s lawn in April and departed again in September for Siberia. No wonder, 
Salim Ali was hooked on to birds! 






Salim Ali became a legend in his own lifetime, not only in India, but amongst 
students of birds and lovers of nature the world over. He received numerous 
awards — the Union Medal of the British Ornithologist’s Union (1967), Phillips 
Medal from the World Conservation Union (1969), Padma Vibhushan (1976) 
and the Paul Getty Wildlife Conservation Prize of the WWF (1976). He received 
three honorary doctorates and was nominated to the Rajya Sabha in 1985. Dr. 
Salim Ali died in 1987, after a long battle with prostrate cancer. In 1990, the 
Salim Ali Centre for Ornithology and Natural History was established in 
Coimbatore. 
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Kariamanikkam Srinivasa Krishnan (KSS for short) was born on 4 December 
1898 in the village of Watrap in the Tirunelveli district of Tamil Nadu. His 
father was a scholar well versed in Tamil and 
Sanskrit. Krishnan had his early 
schooling in his village and the nearby 

In school he found an inspiring I y 

teacher in Sri Subramanya Iyer. In l / 'w 

Krishnan’s own words, “My first love \ / 

for science came in my high school. My V. I 

teacher was not a professional scientist but he ■ ■ 'III 

was good at explaining science in a clear and ft w!|SS 

captivatingfashion. His lessons not only sunk deep Sfidf /£% 
into our mind but also made us crave for more \ 

science. Whether it is physics, geography or Ijj jL AjKjff 

chemistry, his teaching style was unique. He did M * ' 

not simply reproduce the lessons from the 
book. He demonstrated many simple 

ns to do experiments fiQpifjjfm 

ourselves.” lm< i .A 
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In school he was once asked to write an essay on the Archimedes 
principle. In his assignment Krishnan also added an instrument he 
had constructed, on his own, for measuring density. Later he was 
surprised to find that the same instrument had been invented years 
earlier and was called the Nicholas Hydrometer. This was perhaps his 
first brush with independent research. 

Krishnan attended the American College, Madurai (1914-1916) and later the 
Madras Christian College where he distinguished himself as a meritorious 
student by winning the Aberdeen Prize for Physical Sciences in 1 91 8. 

For the next two years Krishnan served as a Demonstrator in Chemistry in the 
Madras Christian College. Here he organized informal lunch-hour discussions 
where the students were free to discuss any question in physics, mathematics 
or chemistry. These seminars became so popular that many students from 
nearby colleges attended them too. 

In 1920, Krishnan’s name was recommended and he was to join the Solar 
Physics Observatory at Kodaikanal but by some quirk of fate it fell through. 
In retrospect it can only be seen as a big gain for physics. 

Krishnan’s heart lay in scientific research. Ini 920, he enrolled in the MSc course 
at the University College of Science, Calcutta where Raman taught. After a 
good grounding in Physics he joined Raman as a full time researcher. His work 
in the laboratory began at 6 AM in the morning, often after an early walk and 
a cold water bath. He worked on the molecular scattering of light and X-rays in 
liquids. He also studied the magnetic anisotropy of gaseous molecules and 
crystals. But his interests were not confined to research alone. He avidly read 
books on literature, religion and philosophy. 




In October 1928, Prof. Arnold Sommerfeld of Germany delivered a series of 
lectures on Quantum Mechanics at the Calcutta University. Krishnan carefully 
studied and collated the / ~r^ 

lectures into a booklet. V A/s 

Sommerfeld was sSf 

impressed by Krishnan’s / 1 \ T/\ t I \ 

originality and scholarship / I „ j \ J | I 1 fj 
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publish the book under / Tfi > J ) // \ 

joint authorship. As was # , . , ,WW I'M! 



expected, Krishnan ||| 
politely refused the offer. B 
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Krishnan’s collaboration with Raman proved vital. At the instance of Raman 
he conducted experimental studies on the scattering of light in a large number 
of liquids, and its theoretical interpretations. He played a significant role in the 
discovery of Raman Effect for which the Nobel Prize was awarded in 1930. 
Raman himself generously acknowledged Krishnan’s contribution to this 
momentous discovery. Though Krishnan played an important role in the 
discovery of the Raman Effect he did not pursue this subject later. He worked 
in the fields of magnetism, thermal conductivity and thermionics - a branch 
of electronics dealing with the emission of electrons from matter under the 
influence of heat. 

In December 1 928, Krishnan moved to Dacca University as a Reader in Physics. 
The department was then headed by the eminent physicist Prof. Satyendra 
Nath Bose. The congenial atmosphere delighted Krishnan and he worked 
with great enthusiasm. His low-cost, simple experimental procedures were 
jocularly described as Sealing Wax 
and String experiments by a 
foreign friend. He did extensive 
work on the magnetic properties 
of diamagnetic and paramagnetic 
crystals. In recognition of his 
contributions the Madras 
University conferred the DSc 
degree on him. 

In 1933 Krishnan returned to 
Calcutta - the then scientific 
capital of India and took up the 
position of Mahendralal Sircar, 

Professor of Physics at the 
Indian Association for the 
Cultivation of Science. 

Krishnan’s investigations in light scattering and magnetic measurements were 
considered so profound that he was elected to the Fellowship of the Royal 
Society, London in 1 940, at a relatively young age of 42. 

The outbreak of war with Japan in December 1941 greatly disturbed life in 
Calcutta. There was the distinct possibility of academic institutions and research 
laboratories being closed down. So Krishnan accepted the offer of a 
Professorship in Allahabad University. Here he had to spend a considerable 
amount of time on administrative matters and hence his experimental work 



suffered. But as he was equally adept in theoretical work he soon turned his 
attention to developing a formula for the resistivity of metals and alloys. He 
was knighted in 1946. Just before India’s independence he was invited to take 
up the position of the Director, National Physical Laboratory (NPL) at New 
Delhi. 

In the late forties and early fifties Krishnan spent considerable time working 
with the Council of Scientific and Industrial Research, University Grants 
Commission, Atomic Energy Commission, and several other important 
government agencies. In 1954, he was awarded the Padma Bhushan and in 
1957 the inaugural Shanti Swarup Bhatnagar Award. 

In his personal life Krishnan combined deep scholarship of many disciplines 
with high human values of ethics and justice. He loved Sanskrit, Tamil literature 
and Carnatic music and had a marked sense of humour. Pandit Nehru once 
remarked that he had never met Krishnan without being told a new story! He 
played tennis and loved watching cricket. As one with a deep knowledge of 
science he was disturbed by its destmctive capability and took active part in the 
peace movement. 

During the construction phase of National Physical Laboratory, the contractor 
in his wisdom decided to cut down two problem trees near the entrance. 
Krishnan who was driving past was horrified and confronted the architect by 
asking, “Why are you cutting down these trees?” The architect replied, “Sir, m 
thought they looked asymmetrical in the landscape”. Krishnan said, “You can still 
create symmetry. Not by cutting down a tree but by adding one more. ” Krishnan’s deep 
sense of aesthetics and ethics is captured in this small vignette. When Prof. 
Krishnan died on June 13, 1961, he left behind his wife, two sons and four 
daughters, numerous colleagues and the whole nation to bemoan the loss. 





The crystal structure of graphite, composed of carbon 
atoms linked by covalent bonds (indicated by solid lines), 
and weaker van der Walls bonds (dotted lines). 
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Dr. V. N. Shirodkar’s name is famous the world over as the inventor of the 
Shirodkar Stitch. As a medical surgeon he made very important contributions 
in the field of women’s diseases. 




Vithal Nagesh Shirodkar was born in 1899 in the village of Shiroda in Goa 
from which his family derived its name. He was educated in Hubli and completed 
his medical training at the Grant Medical College in Bombay. He passed the 
final MBBS exam in 1923. He specialised in Obstetrics and Gynaecology and 

received the MD from the University 
of Bombay in 1927. There after 
he proceeded to England for 
higher studies. The 
exposure to the West 
helped him immensely. 
Here he imbibed the latest 
surgical procedures and met 
many eminent doctors and 
scientists. He obtained the 
FRCS (England) in 1931 and 
was appointed Honorary 
Professor of Obstetrics and 
Gynaecology to the J.J. Group of 
Hospitals in Bombay. 



The J.J. Hospital is unique and probably one of the largest in the world with 
over 4,000 beds; 1,500 undergraduate and 650 postgraduate students. It is one 
of the oldest medical institutions of modern medicine in Asia and has a 
history stretching over 175 years. The legendary Robert Koch - who won the 
Nobel Prize for his pioneering research on tuberculosis, worked in this very 
institution at the turn of the century. 

Shirodkar was appointed Honorary Professor of Midwifery and Gynaecology 
at the Grant Medical College in 1940. He was also attached to the Nowrosjee 
Wadia Maternity Hospital in 1 941 . He had a flourishing private practice - in 
which he catered to all segments of the society - both rich and poor. He 
worked 14 to 1 6 hours a day at his clinic in Cumballa Hill, Bombay. He rarely 
operated without an audience of keen observers. He gained international 
recognition and lectured widely, being one of the first to show films of his 
operations. He devised two operations for genital prolapse, and is reported to 
have done more tuboplasties than any other surgeon in the world! 

In the 1950’s spontaneous miscarriage during the second trimester was still a 
mystery. Many therapies were prescribed but none yielded satisfactory results. 
This relatively rare but distressing problem called for some refreshingly fresh 
insights. Professor Shirodkar was just the right person to look at this problem 
critically. He studied the cervix in non-pregnant and pregnant states and tried 
to understand the changes in anatomy and physiology. He was particularly 
interested in the changing nature of the cervix in normal pregnancy from a 
fibrous one to a dynamic muscular organ. His answer to the problem of 
habitual abortion was a surgery which put him and India firmly on the world 
map of operative Obstetrics and Gynaecology. 




The muscular cervix is closed in a normal uterus. 







In 1955, Dr. Shirodkar 
described the cervical cerclage 
operation, a surgery which 
has stood the greatest test 
of all - time. He designed 
special instruments for the 
repair of the incompetent 
cervix. There have been a 
number of modifications 
but the original surgery still 
remains a masterpiece. He 
described his operation at 
an international seminar in 
Paris in 1 95 1 and in N aples 
in 1956. The Italian 
connection was, of course, 
strengthened by the fact that 
a Hollywood star was also 
successfully operated by the 
same technique. He was 
astute enough to realize that 
his operation was not a panacea for all habitual abortions. He clearly laid out 
the conditions where the operation was most likely to be useful and where it 
would not work. 

The operation and the thought behind it probably came from Dr. Shirodkar’s 
keen sense of questioning everything that was routine. He wrote in the preface 
to his monograph, “With all due respects to the old masters, 1 did not reconcile myself 
to some of the operative procedures which fell far short of the ideal; ideas came to my mind 
for improving the time-honoured methods. ” 

At the Silver Jubilee Celebration of the French Society of Gynaecology in June 
1951, Professor Shirodkar showed a film demonstrating an operation to place 
a ligature comprising three strands of catgut around the cervix. Shirodkar 
soon found that catgut was inadequate because of its solubility. He modified 
his technique by using a strip of fascia lata from the thigh and linen sutures for 
the treatment of habitual abortion in the second trimester. This is now 
universally called the Shirodkar Operation for which posterity will always 
remember him. 



Shirodkar wrote numerous papers 
for medical journals. In 1960, he 
published Contributions to Obstetrics 
and Gynaecology based on his 
personal experience. He contributed 
a chapter on Incompetent Cervix in 
Volumes IV and V of Progress in 
Gynaecology by Meigs and Sturgis in 
1963 and 1970. His views on genital 
prolapse found expression in the 
chapter entitled A New Approach to 
the Understanding of the Anatomy and 
Treatment of Uterine Prolapse in 
Advances in Obstetrics and Gynaecology 
by Marcus and Marcus in 1967. He 
wrote about his technique of placing 
a vaginal hood over the cervix as a 

method of contraception or sterilization. 

Professor Shirodkar died in Bombay on March 7, 1 971 . Dr. Shirodkar’s mother 
died of cervical cancer. This inspired Dr. Shirodkar’s son Manohar Shirodkar 
to spend his career studying the viral causes of the illness. Initially he worked 
at the John Hopkins School of Public Health studying the Rons sarcoma virus, 
the first vims discovered to cause solid cancer. He subsequently worked at The 
Vims Research Centre of the Rockefeller Foundation in Pune, India. 

As a young man, Manohar Shirodkar turned away from a career as a clinician, 
yet he always admired his eminent father. In 1976, Manohar and his wife, 
Sudha, founded the Dr. V.N. Shirodkar Memorial Research Foundation, an 
organization that embodied the dreams of both Manohar Shirodkar and his 
father. The organization screens underprivileged women for cervical cancer 
and investigates novel antiviral biological agents to treat virus diseases. 

Besides being a busy practitioner Professor V. N. Shirodkar published widely 
and took a keen interest in social medicine. He was a member of the Shantilal 
Shah Committee on abortions and also established the Family Planning 
Association in India. In 1 971 , the Government of India honoured him with 
the Padma Vibhushan award. 




The Shirodkar stitch keeps the cervix closed so that the preg- 
nancy in an incompetent uterus can continue for the full term. 




These are some of the tools that Dr. Shirodkar 
invented for his surgery. 
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“Monej and materials alone do not seam good research, thej are only 
adjuncts and it is the human element behind them that matters. ” 

- T. R. Seshadri 



T. R. Seshadri was born on 3 
February 1900 in Kulitalai, a 
small town situated on the 
banks of the river Kaveri in 
Tiruchirapalli. His father 
T. Iyengar was a teacher in a local 
school. Seshadri went to school 
in the temple town of 
Srirangam and Tiruchirapalli. 
His teachers instilled in him a 
sense of duty, obligation to 
society, love of humanity and 
thirst for knowledge. In 1917, 
Seshadri joined the Presidency 
College, Madras to do BSc 
chemistry. While studying at 
college he stayed at Sri 
Ramakrishna Mission’s 
student’s home. The spiritual 
values he learnt from the 
Mission Monks remained with 
him throughout his life. At 
Presidency College he was 
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taught by B. B. Dey and P. Narayana Iyer, whom he revered and remembered 
for the rest of his life. After finishing BSc he worked for a year with the 
Ramakrishna Mission. Later he joined the Chemistry Department of the 
Presidency College as a researcher. His outstanding work on chemical synthesis 
won him two prizes from the University of Madras — the Sir William 
Wedderburn Prize and the Curzon Prize. 

In 1927, Seshadri was selected for a scholarship awarded by the Government 
of Madras for higher studies in England. Here at the Manchester University he 
worked under Prof. Robert Robinson, FRS a very distinguished organic chemist, 
who later became the President of the Royal Society and also 
received the Nobel Prize. Seshadri did pioneering work on 
new anti-malarial drugs and synthesis of compounds. Based 
on his research the Manchester University awarded him a PhD 
in 1 929. Working with Prof. Robinson was cherished by Seshadri as the most 
important event in his research career. 

After his PhD, Seshadri worked for a few months in Austria with Nobel 
Laureate Prof. Fritz Pregl, famous for his work on organic micro-analysis. He 
also worked with Prof. George Barger, FRS at the Department of Medical 
Chemistry of the University of Edinburgh. In 1930, Seshadri returned to 
India. 

In 1934, he joined the Andhra University, Waltair as Reader and Head of the 
Department of Chemistry. Here he worked hard, built new laboratories, framed 
new courses and established an active research school. The University entrusted 
upon him the additional responsibility of setting up new Departments of 
Chemical Technology and Pharmaceutical Chemistry. All this while he pursued 
his own research and could be seeing bicycling to the Biochemistry Department 
of the Andhra Medical College located 5 km away at Vishakhapatnam. His 
devotion to work inspired many young students to take up research and make 

it their life long profession. Soon 
Andhra University became the most 
active centre for original chemical 
research in the country. 

The Second World War disrupted 
Seshadri’s work. Chemicals and 
equipment which came from 
Europe were difficult to get. Also, 
the army took over the chemistry 




Seshadri developed a way to synthesize pedalitin, 
a ftavanoid found in sesame. 
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department building at Waltair. Seshadri had to move first to Guntur and 
then to Madras but all this while he continued with his research. After the war 
the labs at Waltair were rebuilt and Seshadri returned. 



In 1949, Seshadri was invited to head the Chemistry Department of the Delhi 
University by its Vice Chancellor Sir Maurice Gwyer. Seshadri took up the 
challenge and established from scratch, in a very short period of time, a research 
school in the chemistry of natural products comparable to the best anywhere 
in the world. Students from all over the country and in later years from other 
parts of the world came to work under his guidance. His large research team 
included postdoctoral scholars from England, France and Germany. He trained 
over 160 PhD students and published more than 1000 papers. Agood number 
of his students occupy senior positions both in India and abroad in teaching 
and research establishments. He authored the book titled Chemistry of Vitamins 
and Hormones. On attaining the age of superannuation in 1 965 he was appointed 
as the first Emeritus Professor of the University. 

Seshadri had a particular attraction for the variety and range of 
floral and animal colouration. His early work was on the pigments 
of the cotton flower and on different species of the hibiscus. 

Apart from explaining the structure of new compounds he evolved 
new procedures that have now become routine in the study of chemistry. He 
was fascinated by biosynthesis and did pioneering work in this field. He was 
the first Indian to initiate chemical studies on lichens from the Himalayas. 




Professor Seshadri’s expert advice and mature wisdom were frequently sought 
by a large number of organisations — CSIR, ICMR, ICAR and DAE. He 
headed several expert committees dealing with education, health, science, 
agriculture and defence. He was also a member of the scientific advisory 

committee to the Cabinet and UNESCO. He 
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| Seshadri developed the technique 

CH 3 of O-methylation of phenols 
3 using dimethyl sulphate, which is 
now widely used. Here is a 
compound that can be synthesized 
using this technique: 2-hydro>y- 
4 -m ethoxy acetophenone. 



received numerous honours and awards. 
Seshadri was elected a Fellow of the Royal 
Society in 1961 and conferred honorary 
doctorate degrees by several Universities. He 
was the general president of the Indian 
Science Congress and the president of the 
Indian National Science Academy. He was 
on the editorial boards of the international 
journals - Tetrahedron and Phytochemistry. The 
Government of India conferred on him the 
Padma Bhushan in 1963. 
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Seshadri did research on the toxin 
in the pulse, khesari (I .athyrus 
sativus). Khesari contains varying 
amounts of the nenrotoxin, ODAP, 
which can cause paralysis in 
humans and cattle, if taken in large 
quantities . The toxicity of ODAP 
is thought to be because of its 
structural similarity to the 
neurotransmiter, I .-glutamate. 
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Prof. Seshadri rose to his eminent position by virtue of his deep devotion to 
duty. However, the one thing that he cherished most was the affection of his 
students. He helped them in every way possible including giving financial 
assistance in times of need. To remain with his students he declined the post 
of the Chairman of the University Grants Commission. His students 
showered their love on him by bringing out commemoration volumes on his 
60th, 65th, 70th and 75th birthday. They also set endowments to perpetuate 
his memory. Even after retirement Seshadri continued to teach and guide 
research students and was always available to them. His research school in 
Delhi consisted of half a dozen laboratories in three different buildings in 
which more than 25 students worked at a time. He found time to visit them 



at least four times a day and discussed their problems. He hoped that chemistry 
would secure for him the resources to live a simple life. In 1965, he donated his 
entire personal library to the Delhi University’s Department of Chemistry. He 
thought of working peacefully in the Department till the end of his life. 
However, the new University rules promulgated in 1972 prevented him from 
receiving any remuneration whatsoever. This brought financial ruin. . . He was 
left with no research grant or means of subsistence. . .Thus ended the life of 
this great son of India on 27 September 1975. 
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Prof. Panchanan Maheshwari was a legendary scientist who did India proud by 
placing it on the world botanical map. He was born in Jaipur on 9 November 
1 904. The word Panchanan in Sanskrit means an intellect of five faces or people. 
The appropriateness of the name soon became apparent. His father was a clerk 
but struggled hard to give his son the best possible education. Panchanan 
went to school in Jaipur and cleared Matriculation at the age of 13. Because of 
his weak eyesight he could not take up medicine, but nevertheless he pursued 
a career in science. 

For BSc (1923) he studied at the Ewing Christian College - affiliated to the 
Allahabad University. Here Maheshwari came under the spell of a remarkable 
American Missionary teacher, Winfield Scott Dudgeon, a renowned American 
botanist and founder-President of the 
Indian Botanical Society. Although 
students revered him, he was also 
feared as a hard taskmaster. But in 
Maheshwari, Dudgeon found a 
student he had long been looking for. 

Dudgeon took the young 
Maheshwari on expeditions to collect 
botanical specimens and taught him 
the basic techniques of plant 
morphology. On one occasion 
Dudgeon told Maheshwari, ‘!A Hindu 
father believes his life's aim is fulfilled if 
he has given his son a good education. My 
son is dead, but I wish to leave behind at 
least one student who will carry on my 
mission. ” 
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Young Maheshwari was exceptional in studies. He did MSc 
(1927) andDSc (1931) under Dudgeon’s guidance. He studied 
the morphology, anatomy and embryology of angiosperms - 
the class of plants which produce flowers. After completing 
his studies Maheshwari went to his mentor to offer him guru 
dakshina. Quick came the reply, “Do foryour students what I have 
done for yon. ” This message the young man took to heart. 
Wherever he went thereafter, whether it was Agra, Dacca or 
Delhi, he tried to do just that. 

After joining Agra College in 1931 he immediately set up a school of plant 
embryology. With meagre resources he acquired a microscope and a microtome. 
At home his unschooled wife Shanti assisted him in preparing professional 
slides! 

We know that ovules in the flower of a plant fertilize when an insect or wind 
brings to it pollen from another plant. This occurs in a cavity inside the flower 
called ‘ovary’ and an embryo is the result. The embryo, the unborn baby plant, 
gets nutrition and food from the surrounding soil and grows up to become a 
plant. The way the embryo grows up to become a full-fledged plant differs 
from species to species. Maheshwari studied this process of growth in several 




This sequence of micrographs ( not to scale) shorn the growth 
of an embryo of Arabidopsis, from the mustard family. 
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species of angiosperms. He also classified them according to the differences he 
found in such embryological studies. 

In 1936-37 Maheshwari went to Europe and England during which he made 
many valuable contacts. On returning he worked in Lucknow for a while with 
the famous palaeobotanist Prof. Birbal Sahni. In 1939 he joined the Dacca 
University to start a new biology department. There he met many illustrious 
scientists - Satyendra Nath Bose and Meghnad Saha. He worked in Dacca 
University for 10 years and established a flourishing school of botany. After 
partition in 1 947 he was requested by authorities in East Pakistan to continue, 
but just then an irresistible invitation came his way. 

In 1949, he was invited by Sir Maurice Gwyer Vice- Chancellor of Delhi University 
(also the last British Chief-Justice of India) to head the new Department of 
Botany. This was the most creative and productive period of his career. In the 
1 950’s he was already a name to reckon with. He had amazing personal qualities 
and a photographic memory. He was forthright, unconventional and had 
boundless energy. He was an outstanding scholar and teacher whose motto 
was Work is worship. As a perfectionist he set high standards for himself and 
accepted nothing that was second-rate. His promptness and punctuality were 
proverbial. 



He inspired students to carry out research with low-cost, improvised apparatus. 
His efforts slowly bore fruit. Soon his department developed and gained 
recognition abroad. Moreover, several scientists 
elsewhere became interested and started research in 
embryology. Maheshwari can well be called the father 
of modern embryology. 



Maheshwari invented the technique of test-tube 
fertilization of angiosperms. Till then no one 
thought that flowering plants could be fertilized in 
test-tubes. This technique accelerated the rate of 
fertilization by eliminating the dormancy period of a 
seed. Many more flowering plants could now be 
crossbred. This technique proved of immense help to 
plant breeders and opened up new avenues in economic 
and applied botany. Soon after joining Delhi University 
he wrote a book An Introduction to the Embryology of Angiosperms. This book, 
considered a classic, has been translated into several languages including Russian. 
It continues to be sited even 50 years after its publication! 
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' Maheshwari’s work embraced 

f almost all branches of botany - 

ItW 1 ) f Vv 11 fi mk and he can be considered among 

<feD,i IrSairt W « VP/ fP India’s last complete botanists. 

!§| « M Maheshwari and his students 

'' J i ill collaborated and investigated 

(( Iff if) over one hundred families of 

kj ■ ww J Ii tIt 1 u ® L -‘ angiosperms! In the process they 

detected and corrected many dubious errors. An illustrated Flora of Delhi was 
written under his supervision. This remains an authoritative field-guide for 
laymen and professionals alike for over half a century. 
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magazine was an instant success ? 

as it carried lively and informative articles. At the request of the NCERT, he 
prepared a textbook of biology for higher secondary schools. It contained 
numerous inspiring examples of the rich Indian flora. Many educationists 
think this to be Maheshwari’s most enduring and seminal contribution. 



In class Maheshwari was like his guru, Dudgeon. His students both loved and 
feared him. They named many newly discovered species of plants in his honour, 
like Panchanania jaipuriensis and Isoetes panchananii. Maheshwari was alone in 
crusading against Stalin’s favourite scientist Trofim Lysenko - a Russian plant 
breeder who fraudulently advocated the inheritance of acquired characters. 



Panchanan Maheshwari was a scientific citizen of the world and many academies 
felt honoured to make him a Foundation Fellow. In 1934 he became a fellow 
of the Indian Academy of Sciences, Bangalore. The Indian Botanical Society 
honoured him with the Birbal Sahni Medal in 1958. He was the General 
President-elect of the Indian Science Congress Association for 1968, a role he 
could not fulfil on account of his untimely death on 18 May 1966. He was 
elected Fellow of the Royal Society in 1 966. It was typical of him that he did 
not disclose this even to his family members. They learnt it later only through 
newspapers. 
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Irawati Karve was India’s first woman anthropologist. She took up this subject 
when it was still in its infancy. She was a pioneer and the first to teach this 
subject in the Poona University. She was also an Indologist, a collector of folk 
songs and a translator of feminist poems. She radically reinterpreted the 
Mahabharata in her book Yugant, thus transforming her readers’ understanding 
of the epic. 




Irawati was born in 1 905 and named after 
the river Irawaddy in Burma where her 
father, Ganesh Hari Karmarkar 
worked. At seven, she was sent to 
the Huzur Paga boarding school 
for girls in Pune. One of her 
classmates at the school was 
Shakuntala Paranjapye, daughter 
of Wrangler Paranjapye, 
Principal of Fergus son College. 
Shakuntala ’s mother took an instant 
liking to Irawati and adopted her 
as her second child. In her new 
home, Irawati experienced 
a stimulating intellectual 
atmosphere and was 
introduced to a 
variety of books. 



Irawati studied Philosophy at the Fergusson College, graduating in 1 926. She 
then got the Dakshina Fellowship to work under G. S. Ghurye, the head of 
the Department of Sociology at Bombay University. In the meantime, she got 
married to the chemist Dinkar Dhondo Karve — son of the great social reformer 
Maharishi Karve — pioneer of widow remarriage and women’s education in 
Maharashtra. 



Getting married into a ‘progressive’ family did not prove advantageous. For, 
while Maharishi Karve encouraged women in public, this liberalism did not 
extend to his own family. Karve opposed Irawati’s attempts to go to Germany 
for higher studies. Often reformers and revolutionaries are hardest on those 
closest to them! 



Despite opposition in 1 928, Irawati went to the Kaiser Wilhelm Institute for 
Anthropology to do her PhD. Her thesis topic was: The normal asymmetry of the 
human skull. Irawati and her husband realized early that they were not cut out 
for social reform work. So, they both stuck to research and teaching. Dinkar 
taught chemistry and later became the Principal of the Fergusson College. 
Dinkar recognized the exceptional intellectual abilities of his wife and solidly 
stood behind her. He took on household responsibilities so that Irawati 
could pursue her research. He ensured that there was always petrol in her 
scooter and money in her purse! 




Irawati was the first woman in Pune to ride a scooter! She 
refused to apply kumkum or wear a mangalasutra. But despite 
her disregard for convention, Irawati essentially led a middle 
class Hindu life. She learnt Sanskrit in school, as all educated 
children did in those days. Her father gifted her 18 volumes 
of Mahabharata in Sanskrit published by the Bhandarkar Oriental Research 
Institute. She loved and cherished this gift. Later she wrote 
Yugant - based on the 
Mahabharata. This book 
won the literary prize 
from the Sahitya Akademi 
for the best book in 
Marathi in 1967. In this 
book the super human 
characters of Mahabharata 
venerated for centuries by 
Indians have been 
subjected to devastating 
scrutiny. 




After returning from Germany, Irawati worked for a while as Registrar at the 
SNDT Women’s University in Bombay (1931-36). In 1939, she joined the 
newly revived Deccan College, Pune as Reader in Sociology, and worked there 
for the rest of her life. For a while, she was the only sociologist at the Deccan 
College, which meant that she had to teach all the papers in the subject. This 
put a heavy burden on her. 

Irawati was influenced in her work by her MA supervisor G. S. Ghurye — they 
shared a common belief in the importance of family, kinship, caste and religion 
as the basis of Indian society. She was interested in surveys of castes and tribes 
in order to piece together a more comprehensive picture of society. Irawati was 
inherently curious and was passionate about doing field work in new areas of 
research - like archaeological explorations. 



Irawati authored a total of 102 articles and books in English. She also wrote 

eight books in Marathi. Not only is the range remarkable, but it is quite unique 

among her contemporaries. She worked on physical 

anthropology and archaeology - and excavated Stone 

Age skeletons. She documented kinship, caste, folk 

songs, epics and oral traditions. She also made | 

landmark socio-economic surveys of weekly markets .jPy. 

and dam displaced people. 

Later K. C. Malhotra — her most promising fljllf fn \ // p/f\ \L 

student conducted a pioneering study on the jl ( I / / \f 

human ecology of two nomadic groups the hKr [ / / / \ 

Dhangars and Nandiwalas (both cattle herders). /(II v \ 
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H. D. Sankalia - the eminent archaeologist recalled an incident when he and 
Karve were doing fieldwork. Nobody from the village would feed them since 
one of their workers was a ‘semi-untouchable’ and Irawati ended up cooking 
at the end of a long day’s work. She spent most vacations travelling, while the 
children stayed home waiting to see the new curiosity she brought with her 
and hear her latest stories. Sometimes they accompanied her on her trips - Jai 
to Malabar, Bihar and Orissa, and her son, Anand to Coorg, to measure Beta 
Rumbas and Jena Rurubas. 

Once she walked for hours up and down the Mula-Mutha River in Pune 
searching for Stone Age tools. In another expedition she had to sleep in a tmck 
because she could not find a room. 



Her literary writings in Marathi were examples of a delicate balance between 
one who was involved but still detached. She wrote with a sociologist’s insight 
and a writer’s eye and what emerged were flashes of rare insight, vivid portraits 
of ‘culture’. One famous example is her essay on the Pandharpur pilgrimage, 
translated into English as On the road. She was one of those responsible for 
reviving the genre of ‘personal essays’. 



Irawati Karve widened our understanding 
of the relation between the present and the 
past. She was equally aware of the problems 
and importance of nation building in a 
multi-cultural, multi-religious, and a multi- 
lingual state. Her survey of the people 
displaced through the Koyna Dam holds 
enormous contemporary relevance when 
millions are being ousted by mega projects. 
She wrote sensitively from a women’s 
perspective of what women like Kunti and 
Draupadi must have felt in the epic 
Mahabharata. Indeed, her pioneering work 
on kinship and family laid the foundation 
for future research in several other areas - 
especially in the field of women’s studies. 
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“It was during Dr Pal’s leadership that the agronomic research on wheat 
in India equalled the best in the world. He was truly the architect of 
India’s Green Revolution. ” 

- Dr Norman Borlaug, Nobel Laureate 



Benjamin Peary Pal was not only a gifted plant breeder and geneticist but was 
endowed with amazing human qualities. As a bright scientist he grasped the 
critical issues which hampered Indian agriculture. He was deeply sensitive to 

the beaut y an d harmony in nature. As a 
A compassionate warm person he was a darling 

/ : ;/ v ' % of c °heagues and a profound store of 

V - "A \ wit and wisdom. His interests were wide 

((// and vabeb ' was a painter °f rare 

JyzA:' distinction and a lover of classical 

music, both Indian and Western. His 
/rtlAi V 'W'' v NT y \ catholicity of interests certainly made 

*V m tbe ^ om ‘ Bhabha of Indian 

ffp Pal was born on ^6 May 1906 in 
Mukandpur, Punjab. He had his early 
education in Burma where his father 
worked as a Medical Officer. There 
atten< ^ e< ^ t ^ 1C ^ cbaebs 

love for roses and painting. His 
school had a beautiful rose garden 
Sills : and many of his teachers were 
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fond of gardening and painting. He always stood first in the 
class and once won a paint box as a prize. This perhaps led to 
a life long passion with painting. 

He finished MSc Botany in 1929 winning the Matthew Hunter 
Prize for topping all science streams in the University. He then 
proceeded to Cambridge, UK, where he did a PhD in 1933. His PhD thesis 
under the guidance of Sir Roland Biffen and Sir Frank Engledow is still a 
classic - amongst the first to exploit the potential of wheat hybrids. He joined 
the Indian (then Imperial) Agricultural Research Institute (TARI) in Pusa, 
Bihar in 1933 and rose to become the Imperial Economic Botanist in 1937. In 
1936 after an earthquake severely damaged the Pusa institute it was shifted and 
Pal came to New Delhi. 

Dr. Pal’s enormous contributions to Indian agriculture can only be gauged by 
recalling the grim food scenario of the late 1960s. India faced a major food 
crisis and was viewed as a country of starving people. Millions of our people 
survived on food gifted by the USA under the PL-480 plan. The Green 
Revolution conceptualised and launched under Pal’s leadership radically 
transformed India from a starving to a surplus nation. 

Pal’s contributions can be classified into five major categories - research, 
education, extension, institution building and international cooperation. In 
all these areas his work was marked by tireless striving for relevance and 
excellence. 




Pal’s contribution to research relates to the breeding of multiple-resistant 
varieties of wheat. He understood that agricultural productivity could only be 
advanced in a sustainable manner through biological diversity. To systematically 
search for new genes he established the Plant Introduction Division which 
subsequently became the National Bureau of Plant Genetic 



Resources (NBPGR). He introduced modern technology to 
breed new varieties of potato, tomato and tobacco. For this 
J he scouted for the best scientific talents in different institutes 
jjf ^ and actively collaborated with them. 

ff He realized that a country the size of India ^a. 
f with agriculture as its mainstay would require 
W a huge army of high quality scholars in this £ 

' field. This was the only way to uplift Indian f 
agriculture. To achieve this end in 1958, he 
founded the Post-Graduate School at IARI, which 
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was soon conferred the status of a deemed university by the UGC. The 
contributions of over 4000 MSc and PhD scholars from this institute have fed 
India’s billions and made the country self-sufficient in food. 

Pal realized that only outstanding basic research could drive and sustain applied 
research. For this he established the School of Fundamental Genetics in IARI. 
He also set up mechanisms to foster multidisciplinary, multi-institutional 
research to solve problems of applied research. As Director of the IARI he 
made distinguished contributions to research, education and extension. 

He served as the Director General of the Indian Council 
for Agricultural Research ICAR (1965-72). It is during 
this period that high-yielding varieties of wheat, rice, 
sorghum and maize became available for wide spread 
cultivation. To give further boost to the Green Revolution 
he strengthened research in the areas of animal husbandry 
and fisheries. This was also the phase when India 
collaborated with the best in the world to increase its farm 
productivity - with Mexico for wheat and Philippines for ICA R 

rice. Pal’s efforts raised the stature of agriculture both 
nationally and internationally. 

“Solve problems in the field” was his mantra for applied research workers. “From 
the lab to the field, ” was another motto for which Pal strove hard. He was 
convinced that in the final analysis it was the farmer who was the ultimate 
judge of applied research. To enable the students to appreciate the complexities 
of Indian society Pal introduced many social science courses in both IARI and 
ICAR The reorganised ICAR model was soon emulated by several developing 
countries like Pakistan, Bangladesh, Philippines and Nigeria. 

After retirement from the ICAR, Pal concentrated his energies on protecting 
the environment and became the first chairperson of the National Committee 
on Environmental Protection and Coordination. Pal was a rose breeder of 
distinction and created several new varieties. He was founder President of the 
Rose Society and Bougainvillea Society. With M. S. Randhawa he set up the 
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Chandigarh Rose Garden. His home was always open to all and he was a 
friend, philosopher and guide to both young and old research workers. 

He founded the Indian Society of Genetics and Plant Breeding and edited the 
Indian Journal of Genetics and Plant Breeding for 25 years. He wrote many books 
to popularize his love for flowers. Notable amongst them are The Rose in India, 
Beautiful Climbers of India, Flowering Shrubs and Environmental Conservation and 
Development. 

Pal was a trustee of several international research institutes and spent time 
strengthening agricultural research in many developing countries. The scientific 
respect he commanded is evident from his election not only as a Fellow of the 
Royal Society of London, but also of the 
science academies of France, Japan and the 
USSR, and of the Third World Academy of 
Sciences. In 1987, the Government of India 
conferred on him the Padma Vibhushan. In 
2007, the Department of Posts printed a 
commemoration stamp of Pal with his 
beloved roses. 




Pal was a gentle person and deep humanist. Many of the exquisite roses 
varieties bred by him were named to honour scientist like Sir C. V. Raman and 
Homi Bhabha. His first loved remained the IARI and towards the end he 
willed all his property including the two houses in New Delhi and Shimla, and 
his rare collection of roses and other articles to the IARI. Dr. Pal passed away 
in 1989. 
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Professor D. D. Kosambi was endowed with a truly renaissance versatility. He 
was one of the few great Indians who had grasped the nature of twentieth 
century science and technology and its implications for humanity. Shunning 
the limelight of publicity, he made outstanding contributions to various fields 
of knowledge, which included Mathematics, Statistics, Numismatics, Indology, 
History as well as contemporary social problems. He devoted a great deal of 
his time to the Peace Movement and the campaign against nuclear weapons. 




His canvas was indeed vast. Though qualified as 
a mathematician he showed professional 
historians original ways of looking at Indian 
History. With his large collection of 
microliths and megaliths with rock 
engravings he also made significant 
contributions to archaeology. He 
discovered several ancient trade routes and 
was the first one to decipher the Brahmi 
inscript at the Karle caves. As a 
mathematician, Kosambi taught himself 
statistics by selecting practical problems to 
solve. He weighed over 7,000 
punch-marked coins precisely in a /A jSfifv 
chemical balance. His painstaking 
research on coins raised numismatics 
into an exact science. His formula for finding 
the distance between chromosomes occupies a 
significant place in classical genetics. 
Profound insight combined with 
an acute sense of detail, 




complete grasp of the material under study, and creative use of the dialectical 
materialist method, enabled him to raise significant new questions and to 
offer original answers. 



Within 5 years of its publication his bookM« Introduction to the Study of Indian 
Histoiy (1956) became mandatory reading for professors and students of 
Indian history all over the world. The book, together with two more that 
followed - Myth and Realty (1 962) and The Culture and Civilisation of Ancient 
India in Historical Outline (1 965) - have been translated into many languages of 
the world. His editions of the poetry of Bhartrihari and of the oldest known 
Sanskrit anthology - Subhashitaratnakosha - are acknowledged landmarks in 
Indian text-criticism. 



Kosambi made singular contributions not just to the study of Indian History 
but to the evolution of its very methodology. He didn’t believe that history 
dealt only with the dead past. He believed that history lived on in the present. 
And so in studying history Kosambi looked at how people lived today - what 
goods they used, what rituals they practised, what food they ate and the songs they 
sang. From that he established a continuum between the past and the present. 




india 

INVENTED 



In the early 1990’s a 13-part serial titled INDIA 
INVENTED based on Kosambi’s perspective of 
looking at Indian History was made by the very well 
known activist and social scientist Arvind Narain Das. 
All these wonderful episodes can now be viewed on 
Google Video. 



Damodar Dharmanand Kosambi was born on July 
31, 1907. He spent his initial years in Goa speaking Konkani. His father, 
Acharya Dharmanand Kosambi was a renowned Buddhist scholar and taught 
Pali at the Fergus son College, Pune. So, Damodar had his early schooling in 
Pune. Acharya Dharmanand was a visiting faculty to Harvard University, where 
he worked on Pali Buddhist texts. In 1918, on his second visit to Harvard he 
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took along his oldest daughter, 19-year-old Manik and his 11-year-old son 
Damodar. By then Damodar was already known by his nickname Baba. He 
studied at the Cambridge Grammar School and later at the Cambridge Latin 
School. After four years, his father returned to India but Baba stayed behind to 
finish his schooling. Then he spent a year in India and tried to enrol in a 
college. But that proved difficult because of the different educational systems. 
So in 1926 Baba returned to the USA and enrolled himself at Harvard. 



Damodar was a fitness freak. Regular exercises, swimming, rowing and hiking 
were his passions. He did brilliantly at Harvard, but during one semester 
along with three A’s he also got one B grade. This upset his father. As a 
challenge, Baba did a summer course in Italian (which he had never studied 
before) and received an A+ which the instructor had not given anyone before. 
Baba promptly sent the note to his father without comment. Apart from 
shelves of books on many subjects and languages his room in Harvard had 
one photograph of Gandhiji. 






He majored in mathematics 
and studied several 
European languages - 
Greek, Latin, French and 
German. He learnt Sanskrit, 
Brahmi and Prakrit too. The 
libraries in America exposed 
him to the wonders of all 
branches of knowledge 
from astronomy to the 
physical sciences, from 
plumbing the depths of the 
psyche to delving into the 
collective human past. Given 
his intellectual capacity and 
energy, Kosambi could have 
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made his mark in any one of these branches of knowledge. But he chose 
mathematics because he could not resist its fascination. Mathematical results 
possessed clarity and were more intellectually satisfying than others. 

Kosambi graduated from Harvard with high distinction (summa cum laude) 
in 1 929. Because of the economic depression scholarships were difficult to get. 
So he returned to India. Thereafter he stayed close to his cultural roots in India. 

Kosambi taught mathematics all his life. He started with the Banaras Hindu 
University (1929-31). Here along with mathematics he also taught German 
which he believed to be the language of science. He also taught for a while at 
the Aligarh Muslim University. In 1 933 he joined the faculty of the Fergusson 
College at Pune. Here he became known as an exacting professor, not easy to 
understand and not popular with those who expected to be spoon-fed, but 
highly admired by the bright and serious students who were willing to work 
hard. After 14 years he left because of serious differences with the authorities. 
He was not happy with the ‘examination-ridden system and uninspiring 
standards of education’. 



In 1946 he was invited by Homi Bhabha to join the newly established Tata 
Institute of Fundamental Research (TIFR) in Alumbai. His warm relationship 
with Bhabha soured within a few years, mainly due to a clash of personalities. 
Bhabha strayed away from research and focused on institution-building, and 
became a managerial scientist. There were ideological differences too - while 
Bhabha lobbied for atomic energy, Kosambi was all for solar. 



His contract at TIFR was not renewed 
in 1962. In 1964 he was appointed 

scientist emeritus by the CSIR and v w(tyv-'Ti' i 
affiliated himself to the Maharashtra 
Association for the Cultivation of 
Science at Pune. 

Major-General Enayat Habibullah was the 
first commandant of the National Defence \(f 

Academy at Khadakwasla near Pune. Being an 

amateur archaeologist himself he invited Kosambi to set up the Archaeological 
Society in the “hobbies” section of the academy. Here Kosambi guided an 
enthusiastic band ofinstmctors and cadets to hunt for microliths and megaliths, 

1 1 “ 7 * * * •• 7i ,i artefacts. 
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